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MAINTAIN COMPRESSOR RELIABILITY AND PERFORMANCE WITH
GENUINE GARDNER DENVER® COMPRESSOR PARTS AND SUPPORT SERVICES

Gardner Denver® Compressor genuine parts, manufactured to design tolerances, are developed for optimum dependability —
specifically for Gardner Denver compressor systems. Design and material innovations are the result of years of experience with
hundreds of different compressor applications. Reliability in materials and quality assurance is incorporated in our genuine
replacement parts.

Your authorized Gardner Denver Compressor distributor offers all the backup you'll need. An AirSmart™ network of authorized
distributors provides the finest product support in the air compressor industry.

Your authorized distributor can support your Gardner Denver air compressor with these services:

1. Trained parts specialists to assist you in selecting the correct replacement parts.

2. Factory warranted new and remanufactured rotary screw airends. Most popular model remanufactured airends are
maintained in stock at the Remanufacturing Center in Indianapolis, IN., for purchase on an exchange basis with | beral
core credit available for the replacement unit.

A full line of factory tested AEON™ compressor lubricants specifically formulated for use in Gardner Denver compressors.

4. Repair and maintenance kits designed with the necessary parts to simplify servicing your compressor.

Authorized distr butor service technicians are factory trained and skilled in compressor maintenance and repair. They are ready to
respond and assist you by providing fast, expert maintenance and repair services.

For the location of your local authorized Gardner Denver Air Compressor distributor, refer to the yellow pages of your
phone directory, check the Gardner Denver Web Site at www.gardnerdenver.com or contact:

Gardner Denver

1800 Gardner Expressway
Quincy, IL 62305

Phone: (217) 222-5400

Fax: (217) 224-7814

INSTRUCTIONS FOR ORDERING REPAIR PARTS
When ordering parts, specify Compressor MODEL, Method of Cooling, HORSEPOWER and SERIAL NUMBER (see
nameplate on unit). The Airend Serial Number is also stamped on top of the discharge bearing carrier casting.
All orders for Parts should be placed with the nearest authorized distributor.

Where NOT specified, quantity of parts required per compressor or unit is one (1); where more than one is required
per unit, quantity is indicated in parenthesis. SPECIFY EXACTLY THE NUMBER OF PARTS REQUIRED.

DO NOT ORDER BY SETS OR GROUPS.
To determine the Right-Hand and Left-Hand side of a compressor, stand at the motor end and look toward the

compressor. Right-Hand and Left- Hand are indicated in parenthesis following the part name, i.e. (RH) and (LH),
when appropriate.
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WARNING — PROHIBITION — MANDATORY LABEL INFORMATION

Gardner Denver Rotary Screw compressors are the result of advanced engineering and skilled
manufacturing. To be assured of receiving maximum service from this machine, the owner must exercise
care in its operation and maintenance. This book is written to give the operator and maintenance
department essential information for day-to-day operation, maintenance and adjustment. Careful
adherence to these instructions will result in economical operation and minimum downtime.

Boxed text formats are used, within this manual, to alert users of the following
conditions:

Safety Labels are used, within this manual and affixed to the appropriate areas of the
compressor package, to alert users of the following conditions:

i DANGER

Indicates a hazard with a high level of risk, which if not avoided, WILL result in death or serious

injury.

Equipment starts automatically

Health Hazard — Explosive Release of Pressure

@2001 HCS, LG No. T46CISOAC

Cutting of Finger or Hand Hazard — Rotating

impeller blade High Voltage — Hazard of Shock, Burn, or Death

Present until Electrical Power is Removed

e O4CS0 AL

Cutting of Finger or Ht?lmcji Hazard — Rotating fan Entanglement of Fingers or Hand/Rotating Shaft
ade
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Indicates a hazard with a medium level of risk which, if not avoided, COULD result in death or
serious injury.

Asphyxiation Hazard — Poisonous Fumes or Toxic Gases in Compressed Air

/A CAUTION

Indicates a hazard with a low level of risk which, if not avoided, MAY result in a minor or

moderate injury.

Burn Hazard — Hot surface

PROHIBITION/MANDATORY ACTION REQUIREMENTS

Do not Operate Compressor with Guard Removed Lockout Electrical Equipment in De-Energized
State

Do Not Lift Equipment with Hook — No Lift Point

N
Handle Package at Forklift Points Only Read the Operator’'s Manual Before Proceeding
with Task
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SAFETY PRECAUTIONS

Safety is everybody’s business and is based on your use of good common sense. All situations or
circumstances cannot always be predicted and covered by established rules. Therefore, use your past
experience, watch out for safety hazards and be cautious. Some general safety precautions are given

below:

i DANGER

Failure to observe these notices could result in injury to or death of personnel.

Keep fingers and clothing away from rotating fan, drive coupling, etc.

Disconnect the compressor unit from its power source, lockout and tagout before working on the
unit — this machine is automatically controlled and may start at any time.

Do not loosen or remove the oil filler plug, drain plugs, covers, the thermostatic mixing valve or
break any connections, etc., in the compressor air or oil system until the unit is shut down and
the air pressure has been relieved.

Electrical shock can and may be fatal.

Perform all wiring in accordance with the National Electrical Code (NFPA-70) and any applicable
local electrical codes. Wiring and electrical service must be performed only by qualified
electricians.

Open main disconnect switch, lockout and tagout before working on the control, wait 10 minutes
and check for voltage.

Failure to observe these notices could result in damage to equipment.

Stop the unit if any repairs or adjustments on or around the compressor are required.
Do not use the air discharge from this unit for breathing — not suitable for human consumption.

An Excess Flow Valve should be on all compressed air supply hoses exceeding 1/2 inch
inside diameter (OSHA Regulation, Section 1926.302).

Do not exceed the rated maximum pressure values shown on the nameplate.

Do not operate unit if safety devices are not operating properly. Check periodically. Never
bypass safety devices.
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SECTION 1
GENERAL INFORMATION

_  DISCHARGE PORT Di1SCHARGE PORT

DISCHARGE PORT
—

SECONDARY SECONDARY
OR

ROTOR ROT! ROTOR

B74959A

\
INLET

Figure 1-1 - COMPRESSOR CYCLE

COMPRESSOR - The Gardner Denver compressor is a single stage, positive displacement rotary
machine using meshing helical rotors to effect compression. Both rotors are supported between high
capacity roller bearings located outside the compression chamber. Single width cylindrical roller bearings
are used at the inlet end of the rotors to carry part of the radial loads. Tapered roller bearings at the
discharge end locate each rotor axially and carry all thrust loads and the remainder of the radial loads.

COMPRESSION PRINCIPLE (Figure 1-1) - Compression is accomplished by the main and secondary
rotors synchronously meshing in a one-piece cylinder. The main rotor has four (4) helical lobes 90° apart.
The secondary rotor has six (6) matching helical grooves 60° apart to allow meshing with main rotor
lobes.

The air inlet port is located on top of the compressor cylinder near the drive shaft end. The discharge port
is near the bottom at the opposite end of the compressor cylinder. FIGURE 1-1 is an inverted view to
show inlet and discharge ports. The compression cycle begins as the rotors unmesh at the inlet port and
air is drawn into the cavity between the main rotor lobes and the secondary rotor grooves (A). When the
rotors pass the inlet port cutoff, air is trapped in the interlobe cavity and flows axially with the meshing
rotors (B). As meshing continues, more of the main rotor lobe enters the secondary rotor grove, normal
volume is reduced and pressure increases.

QOil is injected into the cylinder to remove the heat of compression and seal internal clearances. Volume
reduction and pressure increase continues until the air/oil mixture trapped in the interlobe cavity by the
rotors passes the discharge port and is released to the oil reservoir (C). Each rotor cavity follows the
same “fill-compress-discharge” cycle in rapid succession to produce a discharge air flow that is
continuous, smooth and shock free.

AIR FLOW IN THE COMPRESSOR SYSTEM (Figure 5-1, page 56) - Air enters the air filter and passes
through the inlet unloader valve and on into the compression chamber where oil is injected into the air.
After compression, the air/oil mixture passes into the oil reservoir where most of the entrained oil is
removed by velocity change and impingement and drops back into the reservoir. The air and remaining
oil then passes through the air/oil separator. The air then passes through the minimum pressure/check
valve, the aftercooler and the moisture separator and into the plant air lines.

LUBRICATION, COOLING AND SEALING - Oil is forced by air pressure from the oil reservoir through the oil
cooler, thermostatic mixing valve, and oil filter and discharge into the compressor main oil gallery. A portion of
the oil is directed through internal passages to the bearings and shaft oil seal. The balance of the oil is injected
directly into the compression chamber to remove heat of compression, seal internal clearances and lubricate
the rotors.
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PRESSURE RELIEF VALVE
OIL RESERVOIR FILLER

UIL SEPARATOR ‘\

MINIMUM PRESSURE/CHECK VALVE

COMBINATION
OIL COOLER/AFTERCOOLER

MOISTURE
SEPARATOR
]
303EBE797-A
(Ref. Drawing)
OIL RESERVOIR J THERMAL CONTROL

(MIXING) VALVE
BY-PASS PIPING
OIL FILTER

200EBE797
(Ref. Drawing)

Figure 1-2 - PACKAGE — MINIMUM PRESSURE/CHECK VALVE SEPARATOR & OIL FILTER
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OIL LEVEL SIGHT GAUGES

AIR FILTER
EMERGENCY BUTTON \&\

303EBE797 - A
(Ref. Drawing)

©

\

STARTER/CONTROL BOX
CONTROL PANEL

RESERVOIR DIL DRAIN

Figure 1-3 - PACKAGE - OIL LEVEL GAUGES, STARTER/CONTROL BOX & AIR FILTER
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SECTION 2
INSTALLATION

GENERAL - On receipt of the unit, check for any damage that may have been incurred during transit.
Report any damage or missing parts as soon as possible.

CAUTION

Do not electric weld on the compressor or base; bearings can be damaged by
passage of current.

LIFTING UNIT - Proper lifting and/or transporting methods must be used to prevent damage. Lifting slots
are provided in the base for tow motor use. The unit may also be moved into location by rolling on bar.

CAUTION

(& W

Lift compressor unit by base only.‘ 60 not use other places such as motor,
compressor or discharge manifold piping as lifting points.

The eyebolts or lugs provided on the motor are for lifting the motor only and
should not be used to lift any additional weight. All eyebolts must be securely
tightened. When lifting the motor, the lifting angle must not exceed 15 degrees.
Failure to observe this warning may result in damage to equipment or personal

injury.

/A CAUTION

/QA

Compressor, air/oil reservoir, separation chamber and all piping and tubing
may be at high temperature during and after operation.

Location (Figure 2-1, page 13) - The compressor should be installed where it is protected from rain, snow
and freezing temperatures, in a clean, well-lighted, well-ventilated area with ample space all around for
maintenance. Select a location that provides a cool, clean, dry source of air. In some cases it may be
necessary to install the air filter at some distance from the compressor to obtain proper air supply.

Air-Cooled Unit - A combination oil/aftercooler is supplied as standard equipment on all air-cooled units.
The air-cooled unit with the standard enclosure requires sufficient flow for the compressor oil/aftercooling
system and electric motor cooling (Figure 2-2, page 13). Air is drawn into the unit at the motor side of the
enclosure and is exhausted at the cooler side. Do not block the air flow to and from the unit. Allow three
and one half (3-1/2) feet (1.1M) to the nearest obstruction on the starter end and control box end of the
unit. Allow two (2) feet (.6M) to the nearest obstruction above and on other sides of unit. For continuous
efficiency, oil cooler cores must be periodically cleaned with either vacuum or compressed air. If wet
cleaning is required, shield motor and spray on a mild soap solution and flush with clean water.
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NOTICE

For aluminum oil coolers, do not use any cleaning solution that is not
compatible with aluminum. Use of improper solution may result in damage to
the cooler.

EXHAUST FAN LOUVERED

WINDOW

LOUVERED
WINDOW

COMPRESSOR
UNIT

A75119

Figure 2-1 - TYPICAL COMPRESSOR ROOM

Minimum Air Flow* for Compressor and Cooling
Cubic Feet/Minute (Cubic Meters/Minute)

Air Cooled
All Models 3000 cfm (170 M*/min.)

* 80° F (27° C) Inlet Air

Figure 2-2 — MINIMUM AIR FLOW

FOUNDATION - Rotary screw compressors require no special foundation, but should be mounted on a
smooth, solid surface. Whenever possible install the unit near level. Temporary installation may be
made at a maximum 10° angle lengthwise or 10° sidewise. Mounting bolts are not normally required.
However, installation conditions such as piping rigidity, angle of tilt, or danger of shifting from outside
vibration or moving vehicles may require the use of mounting bolts and shims to provide uniform support
for the base. Belt alignment and tension should be checked after installation. (For information on Belt
Alignment and Tension see Section 7, page 70.)

OIL RESERVOIR DRAIN - The oil drain is piped from the bottom of the reservoir to the side of the frame.
This drain is approximately 2 inches (50 mm) above the floor level. If this is not sufficient to conveniently
drain the oil, some other methods of providing drain are:

1. Elevate the compressor unit on a suitable structure to obtain the desired drain height.
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/A CAUTION

If the compressor unit base is raised above floor level, the space between the
floor and the base bottom must be closed with solid material all around to

prevent re-circulation of hot air from the oil cooler end and over temperature
operation.

2. Construct an oil sump or trough below the floor level and pump or bail the drained oil.

3. Pump oil from the reservoir filler opening or drain to a container.

ENCLOSURE - The compressor, electric motor, oil cooler and aftercooler are mounted inside the
enclosure. Service doors are provided for maintenance access. Be sure to allow enough space around

the unit for the doors to be removed.

Any of the enclosure doors may be removed by opening the door and lifting it up slightly to disengage the
hinges.

8 FT. (2.4M)

8 FT. (2.4M) PLYWOQOOD “FENCE”
PLYWQOD ‘“FENCE"
WELLMAN RADIANT 2-ELEMENT
HEATER (OR EQUAL)
/ RH400 WITH (2) RH4502 4FT.
ELEMENTS - 2 REQD ’
3.200 WATTS EACH \7 (1.2M)
[——— OIL RESERVOIR \ /
\ /
\ y

L OIL COOLER

AWAY FROM PREVAILING WINDS WELLMAN RADIANT 2-ELEMENT
HEATER (OR EQUAL) ELEVATION VIEW

RH7000 WITH (2) RH7502
ELEMENTS - 2 REQD
6,200 WATTS EACH

Figure 2-3 — COLD WEATHER INSTALLATION

i DANGER

Do not operate the compressor with the fan and belt guard removed. Exposed
fan and belts may cause injury to personnel.

The motor inspection/air filter service panel is held by two latches and lifts away from the enclosure. The
air outlet panel is attached by screws to the enclosure and is not readily removable.
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INSTALLATION FOR COLD WEATHER OPERATION (Figure 2-3, page 14) - It is recommended that the
unit be installed inside a shelter that will be heated to temperatures above freezing (32°F, 0°C). This will
eliminate many of the problems associated with operating units in cold climates, such as freezing in
control lines and downstream of the cooler.

Refer to Engineering Data Sheet 13-9-411 for the advantages of using the heat recovered from rotary
compressors. This heat recovery could easily pay for an adequate shelter for the unit.

When an outside installation must be made, the precautions required will depend on the severity of the
environment. The following are general guidelines for outside installations:

Failure to remove condensate from an idle cooler in freezing temperatures will
cause permanent cooler damage. Drain condensate after system shutdown. It
is the owner/operator’s responsibility to ensure that condensate has been
drained and cooler dried out to prevent cooler damage.

Cold Weather (Down To +10°F, -12°C)

1. Be sure all drains, traps, and control lines, including pressure transducer lines are heated to avoid
freezing of condensate. Heat tape with thermostat control is generally satisfactory for this purpose
and can be obtained at various local plumbing or hardware outlets at nominal cost.

2. If an air-cooled aftercooler is to be used, provisions to bypass the aftercooler must be made. Since
cold air contains very little moisture, successful operation can be achieved without the aftercooler.

3. Provide at least some simple shelter such as a plywood windbreak to protect against drifting snow.
4. Use only Gardner Denver AEON 9000SP lubricant.
5. Monitor unit carefully during start-up and operation to be sure it is functioning normally.

6. Specify NEMA 4 enclosure for electrical devices.

Extreme Cold Weather Operation (Down To -40°F, -40°C)
In addition to the above, the following should be provided:

1. It will be necessary to provide shutters or to block off part of the cooler in some manner since the
cooler is greatly oversized for operation in these low temperatures. Since shutters are not provided
as a factory option, blocking off a portion of the cooler with plywood should be satisfactory.

2. In extreme environments, run the unit in “Constant Speed” only.

3. Some means of providing heat during shutdown should be provided. There are various methods to
accomplish this, but since openings are not provided for sump heaters, the use of radiant heaters is
recommended. The heaters should be sized to provide at least a +10°F (-12°C) environment for
coolers, motor and sump. Figure 2-3, page 14, this section, shows how these might be located in a
typical installation and sizes required.
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Remember unsheltered (outside) installations should be avoided where possible. Installation next to a
heated building where enough heat can be used to keep the compressor room above freezing will save
many complications in the operation and installation of the unit.

Refer to Engineering Data Sheet 13-9-411, available from an authorized Gardner Denver distributor, for
the advantages of using the heat recovered from rotary compressors. This heat recovery could easily
pay for an adequate shelter for the unit.

AUXILIARY AIR RECEIVER - An auxiliary air receiver is not required if the piping system is large and
provides sufficient storage capacity to prevent rapid cycling. When used, an air receiver should be of
adequate size, provided with a relief valve of proper setting, a pressure gauge and a means of draining
condensate.

MOISTURE SEPARATOR/TRAP - Since the unit is equipped with a built-in aftercooler, a combination
moisture separator and trap is furnished with the unit. A means of draining condensate will need to be
provided for.

CONTROL PIPING - Control piping is not necessary since the rotary screw compressor unit is factory
wired and piped for the control system specified.

INLET LINE - Where an inlet line is used between the air filter and the compressor, it must be thoroughly
cleaned on the inside to prevent dirt or scale from entering the compressor. If welded construction is
used, the line must be shot blasted and cleaned to remove welding scale. In either case, the inlet
line must be coated internally by galvanizing or painting with a moisture and oil-proof sealing lacquer. Up
to ten (10) feet (3 meters) in length, the inlet line should be the full size of the inlet opening on the
compressor. If an extra-long line is necessary, the pipe size should be increased according to Inlet Line
Length Chart below.

Accessibility for inlet air filter servicing must be considered when relocating the filters from the unit to a
remote location.

Length of Inlet Line Diameter of Pipe Size

0 to 10 Feet (0 to 3 Meters) Same as Compressor Inlet Opening
10 to 17 Feet (3 to 5 Meters) One Size Larger than Inlet Opening
17 to 38 Feet (5 to 11.5 Meters) Two Sizes Larger than Inlet Opening

Figure 2-4 — INLET LINE LENGTHS

DISCHARGE SERVICE LINE - The discharge service line connection is made at the upper right hand
corner of the cooler, viewed from the oil cooler side. A hand operated valve, (air service valve) must be
installed between the unit and the customer’s air system. When manifolding two or more rotary screw
compressor units on the same line, each unit is isolated by the check valve in the unit discharge line. If a
rotary screw compressor is manifolded to another compressor, be sure the other compressor has a check
valve in the line between the machine and the manifold. If a rotary screw and a reciprocating compressor
are manifolded together, an air receiver must be located between the two units.
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Discharge air used for breathing will cause severe injury or death. Consult
filtration specialists for additional filtration and treatment equipment to meet
health and safety standards.

BLOWDOWN VALVE PIPING - The blowdown valve is fitted with a muffler for operation indoors. If the
installation requires, the muffler may be removed and the blowdown valve piped to the outside with a pipe
size the same as the blowdown valve outlet connection.

ELECTRICAL WIRING

Electrical shock can cause injury or death. Open main disconnect switch, tag
and lockout before working on starter/control box.

Standard Units - The rotary screw compressor is factory wired for all starter to motor and control
connections for the voltage specified on the order. It is necessary only to connect the unit to the correct
power supply. The standard unit is supplied with an open drip-proof motor, a UL/NEMA Type 4 starter
and control enclosure. See “Location” paragraph, page 12, for distance to nearest obstruction on starter
and control box sides of the unit.

The overload settings are to be selected based on motor nameplate full load amperage.

GROUNDING - Equipment must be grounded in accordance with Section 250 of the National Electrical
Code.

Failure to properly ground the compressor package could result in controller
malfunction.
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MOTOR LUBRICATION - Long time satisfactory operation of an electric motor depends in large measure
on proper lubrication of the bearings. The following charts show recommended grease qualities and
regreasing intervals for ball bearing motors. For additional information refer to the motor manufacturer’s
instructions. The following procedure should be used in regreasing:

1. Stop the unit.

2. Disconnect, tag and lockout the unit from the power supply.

3. Remove the relief plug and free hole of hardened grease.

4. Wipe lubrication fitting clean and add grease with a hand-operated grease gun.

5. Leave the relief plug temporarily off. Reconnect unit and run for about 20 minutes to expel the
excess grease.

6. Stop the unit. Replace the relief plug.

7. Restart the unit.

Rotating machinery can cause injury or death. Open main disconnect switch,
tag and lockout before working on starter/control box.

MANUFACTURER TRADE NAME
CHEVRON SRI #2
SHELL DOLIUMR
EXXON UNIREX #2
EXXON POLYREX

Figure 2-5 - MOTOR GREASE RECOMMENDATIONS (-30°C to 50°C)

Type of Service Typical Examples

Rating Relubrication Interval

Standard One or Two Shift Operation 150 HP (112 kW) 18 Months
& Below
Severe Continuous Operation 150 HP (112 kW) 9 Months
& Below
Very severe Dirty Locations, High Ambient 150 HP (112 kW) 4 Months
Temperature & Below

Figure 2-6 — ELECTRIC MOTOR REGREASING INTERVAL
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SECTION 3
Starting & Operating Procedures

Prestart-Up Instructions - A new unit as received from the factory has been prepared for shipping only.
Do not attempt to operate the unit until checked and serviced as follows:

1. Compressor Oil - Check oil level in the reservoir. Add oil only if the oil level gauge reads in the red
“‘ADD OIL” range. Do not mix different type oils. Unit is shipped filled with Gardner Denver AEON
4000 Lubricating Coolant which is suitable for the first 4000 hours under normal operating conditions.
(AEON 4000 is generally suitable for use up to 4000 hours service life, provided the lubricant is
monitored by periodic analysis.)

REPLACE OIL FILTER EVERY 1000 HOURS

Initial fill, or filling after a complete draining of the system, may show the oil level above the FULL
mark (the bottom of the top sight gauge). After start-up, the oil level will drop and fluctuate as the
machine runs. To check for proper oil level, shut off the machine and allow the foam to settle out. If
necessary, add oil to bring the level to the FULL mark. See Figure 1-3, page 11.

NOTICE

Regular maintenance and replacement at required intervals of the oil filter, air
filter and air/oil separator is necessary to achieve maximum service and
extended drain intervals of AEON 4000 lubricant. Use only genuine Gardner
Denver filters designed and specified for this compressor.

i DANGER

y

Before removing the oil filler plug, always stop the unit and release air
pressure, tag and lockout the power supply to the starter. Failure to release
pressure or properly disconnect the power may result in personal injury or
death.

During unloaded operation and after shutdown, the system will partially drain back into the oil
reservoir and the oil level may read higher than when operating on load. DO NOT DRAIN OIL TO
CORRECT; on the next loaded cycle or start, oil will again fill the system and the gauge will indicate
the operating level

2. Air Filter - Inspect the air filter to be sure it is clean and tightly assembled. Refer to Section 6, page
68 complete servicing instructions. Be sure the inlet line, if used, is tight and clean.

3. Piping - Refer to SECTION 2, “Installation”, page 12, and make sure piping meets all
recommendations.

4. Electrical — Check the wiring diagrams furnished with the unit to be sure it is properly wired. See
Figures 4-9, through 4-19, pages 34 through 55, for general wiring diagrams and SECTION 2, page 8
for installation instructions.
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5. Grounding - The unit must be properly grounded according to Section 250 of the National Electrical
Code.

CAUTION

Failure to properly ground the compressor package could result in controller
malfunction.

6. Rotation - Check for correct motor rotation using “JOG MODE.” Compressor drive shaft rotation must
be clockwise standing facing the compressor sheave. See Control Manual 13-17-600, page 45.

CAUTION

Operation with incorrect motor rotation can damage equipment and cause oil
eruption from the compressor inlet. When checking motor rotation, induce
minimum rotation (less than one revolution if possible). Never allow motor to
reach full speed.

7. System Pressure - Set the controls to the desired load pressure. DO NOT EXCEED THE
MAXIMUM OPERATING PRESSURE ON THE COMPRESSOR NAMEPLATE. See Control Manual
13-17-600, page 11-12, “Setting the Unload and Load Pressure,” for procedure.

i DANGER

D

Operation at excessive discharge air pressure can cause personal injury or
damage to equipment. Do not adjust the full discharge air pressure above the
maximum stamped on the unit nameplate.

8. Operating Mode - Refer to Control Manual
13-17-600, for detailed information on the control system.

9. Enclosure - Check for damaged panels or doors. Check all screws and latches for tightness. Be
sure doors are closed and latched.
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STARTING THE UNIT - Observe the following starting procedures:

Unit Cold:

1. Close the air service valve (customer furnished) between the main air system and the check valve on
the package.

2. Turn on power to the compressor package. To start, press “STOP/RESET”, then press “RUN”.

3. Run for approximately five minutes or until the temperature stabilizes and then open the air service
valve.

The unit is equipped with a minimum (65 psig, 4.5 bar) pressure/check valve; no special procedure to
maintain the unit reservoir pressure is required.
Unit Hot (No warm-up period is required):

1. Close the air service valve (customer furnished) between the main air system and the check valve on
the package.

2. Turn on power to the compressor package. To start, press “STOP/RESET”, then press “RUN”.
3. Run for approximately one minute and then open the air service valve.

The unit is equipped with a minimum (65 psig, 4.5 bar) pressure/check valve, no special procedure to
maintain the unit reservoir pressure is required.

DAILY CHECK - Refer to SECTION 8, “Maintenance Schedule”, page 72 .
STOPPING THE UNIT:

1. To stop compressor operation, press “STOP/RESET".

2. Wait approximately one minute to allow the compressor to stop.

The oil reservoir will automatically blow down as the motor stops.
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Quick Start Guide

Operation of the AirSmart controller is easy. Simply select a Target Pressure and then press the Run

button to start the compressor, no other settings are required. The Target Pressure comes
preset to 100 PSI from the factory. The Unload Pressure is preset to 110 PSI. If a different pressure
setting is desired, the following steps can be used as a guide.

Setting the Target Pressure

The Target Pressure setting is used to set the operating point of the compressor. To make any
adjustments in the operation of the compressor, the machine must be stopped and in the Ready

mode. Stop the compressor by pressing the Stop/Reset [ sweme= button. The front panel display
should read “READY” on line 3.

0 PSI 75°F

10 HRS AUTOMATIC
READY

NO SERVICE ADVISORY

Next, press the Enter .= button to access the Adjustment Menu tree

ADJUSTMENT MENU
OPERATION ADJUSTMENT

(SELECT SUB MENU)

Since the Target Pressure setting is under the Operation Adjustment menu, press Enter == again
to access that sub-menu

OPERATION ADJUSTMENT
LANGUAGE-LANGUAGE
ENGLISH (US)
(SELECT PARAMETER)

The Target Pressure is the second item in the Operation Adjustment sub-menu so press the Down
~_< button to navigate to the Target Pressure setting.

OPERATION ADJUSTMENT
TARGET PRESSURE
100 PSI
(SELECT PARAMETER)
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To change the Target Pressure, press the Enter .= button to edit the value.

OPERATION ADJUSTMENT
TARGET PRESSURE
100 PSI
(EDIT PARAMETER)

A flashing cursor will appear covering the least significant digit in the Target Pressure value, use the
Plus I+ and Minus .~ buttons to change its value. Use the Right . < and Left L.« _ buttons to
move the cursor to other digits in the Target Pressure value. When the desired Target Pressure

value is displayed, press the Enter .= button to save the new value. Pressing the Stop/Reset

. button will abort the change and restore the previous value.

In order to save the changes made to parameters, press the Stop/Reset button to go back to the
heading of the current menu and then press the Stop/Reset button again. If parameter changes have
been made, the following screen will appear.

STORE MODIFIED
PARAMETERS?
STOP =NO
ENTER = YES

To permanently save the changes that were made, press the Enter .= button. If the Stop/Reset

button is pressed, the parameter changes will be lost the next time the compressor power is turned
off.

Setting The Unload and Load Pressure

After setting the Target Pressure, set the Unload and Load Pressures values in a similar fashion. The
Unload pressure is the third item in the Operation Adjustment sub-menu so press the Down ..~
button to navigate to the Unload Pressure setting. The Unload Pressure will control at which
pressure the compressor unload and stops.

OPERATION ADJUSTMENT
UNLOAD PRESSURE
110 PSI
(SELECT PARAMETER)

The Load pressure is the fourth item in the Operation Adjustment sub-menu so press the Down .~
button to navigate to the Load Pressure setting. The Load Pressure will control at which pressure the
compressor will startup again after unloading.

OPERATION ADJUSTMENT
LOAD PRESSURE
100 PSI
(SELECT PARAMETER)
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SECTION 4
CONTROLS & INSTRUMENTATION

GENERAL DESCRIPTION

The Gardner Denver rotary screw compressor is prewired with all controls, motor, and starter for the
voltage and horsepower at the time of ordering. It is necessary only to connect the compressor unit to the
correct power supply and to the shop air line. A standard compressor unit consists of the compressor, oil
reservoir, oil cooling system and filter, motor type as specified, UL/NEMA Type 4 starter / control box, and
control components as described below. Inlet valve modulation is standard.

“AIRSMART” OPERATION

Operation of the "AirSmart" is dependent on selection of an operating mode from the controller keypad.
Prior to starting, the STOP/RESET key must be pressed to place the controller into its READY state (as
indicated on the display). Compressor operation may then be started by pressing the RUN key. While in
any operating mode, the display will indicate the mode, and the operating light will be on.

Press the STOP/RESET key at any time to stop the compressor under normal conditions.

AUTOMATIC is the most common selected mode of operation, as it automatically will operate the
compressor unit in the most efficient manner for the demand of the air system. Refer to the controller
manual for descriptions of other modes.

C

Automatic restarting or electrical shock can cause injury or death. Open and
lock main disconnect and any other circuits before servicing unit.

©
301EBE797-A ? ’
(Ref. Drawing)

1. COMPRESSOR

2 OIL CODLER

3. AFTERCODLER

4, OIL FILTER

5. THERMAL MIXING VALVE

6. AIR FILTER

7. SEPARATOR

8 MINIMUM PRESSURE CHECK VALVE

9. SUBTRACTIVE PILOT

10 RESERVOIR PRESSURE TRANSDUCER ®
11, CONTROL PRESSURE TRANSDUCER

12. AIR FILTER VACUUM SWITCH

13, INLET VALVE

14, SHUTTLE VALVE

15, BLOVDOWN VALVE

18. ORIFICE

19. CHECK VALVE

20. OIL FILL

2l OIL DRAIN

22, OIL LEVEL GAUGES

23, SEPARATOR OIL RETURN LINE

24, PURGE AIR LINE

25, INLET VALVE CONTROL AIR PRESS LINE
26, FINAL DISCHARGE

27. BLOWDOWN LINE 2
28, SOLENDID VALVE

29. PURGE AR VALVE

27 / AIR/OIL

CONTROL SCHEMATIC

Figure 4-1 - CONTROL SCHEMATIC
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CONTROL DEVICES

Controller - This compressor unit features the "AirSmart" controller, which integrates all the control
functions under microprocessor control. Its functions include safety and shutdown, compressor
regulation, operator control, and advisory/maintenance indicators. The keypad and display provide the
operator with a logical and easily operated control of the compressor and indication of its condition. The
controller is factory adjusted for the compressor package, but allows tuning for specific applications.

Detailed instructions for the controller are found in the “AirSmart” Controller Operating and Service
Manual.

SHUTDOWN
T SERVICE
5 AUTOMATIC
¥ POWER
— +
ENTER
— —
RUN STOP/RESET

Figure 4-2 — KEY PAD

Relief Valve - A pressure relief valve(s) is (are) installed in the final discharge line and set at the factory
for protection against overpressure. Periodic checks should be made to ensure it is operating properly.

The relief valve should be tested for proper operation at least once every year. To test the relief valve,
raise the system operating pressure to 75% of the relief valve set pressure and manually open the valve
with the hand lever. Hold the valve open for a few seconds and allow it to snap shut.

A DANGER

When the relief valve opens, a stream of high velocity air is released, resulting
in a high noise level and possible discharge of accumulated dirt or other debris.
Always wear eye and ear protection and stand clear of the discharge port when
testing the relief valve to prevent injury.

CAUTION

Never paint, lubricate or alter a relief valve. Do not plug vent or restrict
discharge.
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A DANGER

D

Operation of the unit with improper relief valve setting can result in severe

personal injury or machine damage. Ensure properly set valves are installed
and maintained.

Oil Level Gauge - This gauge is located on the oil reservoir and indicates the oil level. See “Oil Level
Gauge”, Section 5, page 59, for how to read oil level.

Minimum Discharge Pressure/Check Valve (Figure 4-3, page 26) - An internal spring-loaded minimum
pressure valve is used in the final discharge line to provide a positive pressure on the oil system even
when the air service valve is fully open. The valve senses upstream pressure. If demand for air exceeds
the compressor capacity, the valve throttles the flow to maintain a minimum pressure on the upstream (oil
reservoir) side of the valve. When pressure rises above the minimum pressure (standard setting 60 to 65
PSIG, 4.1 to 4.5 bar), the valve reaches the full open position.

A check valve incorporated in the minimum pressure valve prevents back-flow of air from the shop air line
when the unit stops, unloads or is shut down.

The valve does not require maintenance or adjustment. If the valve fails to function, it must be replaced
because it is not field adjustable or field repairable.

aut

Figure 4-3 — MINIMUM PRESSURE/CHECK VALVE
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BLOVDOWN TUBING \

BLOVIOWN VALVE ;{

Al
SEPARATIR
HOUSING

AIR FILTER
VACUUN SWITCH

FRON
AR FILTER

INLET VALVE
TPEN POSITION

INLET

VALVE
LUBRICATION

PURGE AIR VALVE

302EBE797-A
swme vave (Ref. Drawing)

0
SYSTEM
PRESSURE

Figure 4-4 — INLET VALVE

Inlet Valve (Figure 4-4, page 27) -.The inlet valve is a pilot—actuated valve that restricts the inlet to
control capacity and closes to unload the compressor. At shutdown the inlet valve closes to function as a
check valve and prevent back flow of air.

As control pressure is increased the valve will begin to close, restricting the inlet and reducing
compressor capacity. Approximately 18 psig (1.2 bar) of control pressure is required to close the inlet
valve completely. When closed, the inlet valve prevents the flow of air in either direction. With standard
modulating control feature: when the control pressure is less than 18 psig (1.2 bar), the inlet valve will
modulate to match compressor capacity to system demand.

Blowdown Valve (Figure 4-4, page 27) - The blowdown valve is a two-way solenoid valve which is piped
into the oil separator outlet ahead of the check valve. When the solenoid is de-energized, the blowdown
valve opens and the oil system is blown down. When the solenoid is energized, the blowdown valve
closes and allows the oil system to pressurize.

System Pressure Transducer (Figure 4-1, page 24) - This transducer is connected after the minimum
pressure valve. It converts the pressure in the plant air system into an electrical signal for use by the
"AirSmart" controller for modulation and control.

Reservoir Pressure Transducer (Figure 4-1, page 24) - This transducer is connected to the coolant
system. lIts signal is used to prevent loaded starts, monitor oil pressure, and to monitor the condition of
the separator.

Air Filter Vacuum Switch (Figure 4-4, page 27) - This switch is used to monitor air filter condition and
alert the user if the filter requires service or replacement.

Purge Air Valve — The purge valve is a normally closed two-way air actuated valve that admits purge air
from the final discharge manifold to the compressor to counteract the oil knock that occurs in oil-flooded
rotary screw compressors when they are completely unloaded with pressure in the oil reservoir. This
valve is controlled by the same control pressure which controls the inlet valve.

Subtractive Pilot — Used to control the inlet valve for modulation. See page 30 for more detail.
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CAUTION

Machine damage will occur if compressor is repeatedly restarted after any one
of the shutdown modes stops operation of the unit. Find and correct the
malfunction before resuming operation.

Discharge Thermistor - This sensor is located directly in the compressor discharge. lIts signal is used to
monitor compressor temperature and shut down the compressor if a coolant problem is detected.

Reservoir Thermistor - This sensor is located in the reservoir/separator housing and is used to monitor
temperature and shut down the compressor if temperature problems occur at the separator.

13-21-600 Page 28



Emergency Stop Pushbutton - This is a maintained pushbutton, and removes power from the controller
outputs regardless of controller status. It is located on the upper section of the control box door, next to
the keypad. This should be used for emergency purposes only - use the keypad [STOP/RESET] for

normal controlled stopping.
iA DANGER

A /N

Automatic restarting or electrical shock can cause injury or death. Open and
lock main disconnect and any other circuits before servicing unit.

A DANGER

A A

B [x]

9
Air/oil pressure will cause severe personal injury or death. Shut down
compressor, relieve system of all pressure, disconnect, tag and lockout power

supply to the starter before removing valves, caps, plugs, fittings, bolts and
filters.

Control Transformer — For 575 volt AC units, a control transformer is provided to supply 230 volts AC
input to the power supply. A secondary fuse is provided on the control transformer. Refer to adjacent
labeling for replacement information.

For 230 volt AC units, that can be converted for 460 volt AC operation using conversion Kit 313EFC6005,
a control transformer is provided to supply 115-120 volts AC input to the power supply. Two primary and
one secondary fuse are provided, mounted on the transformer. Refer to adjacent labeling for fuse
replacement information.

Fuse Blocks — For all except 230 volt AC units, two class CC fuse blocks provide line side protection for
the power supply and control transformer, as applicable.

Power Supply — This device changes the incoming AC supply voltage, or transformer supply voltage, to
24 volts DC for use by all unit control devices
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Terminal Strip - This provides connections for all 24 volt devices not contained within the enclosure.
Main Starter - This starter is used to provide control and overload protection for the main drive motor.
Standard full voltage starters employ a single contactor and overload protection for each motor. Overload

settings should be selected and adjusted based on the motor nameplate amps and the instructions
located inside the control box door.

Subtractive Pilot (Modulating Feature) - The subtractive pilot is an adjustable, spring-loaded diaphragm
valve that controls pressure in relation to the upstream (discharge) pressure
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ADJUSTING
SCREW

SPRING

DIAPHRAGM UPSTREAM
LINE
VALVE
CLOSED DOWNSTREAM LINE

Figure 4-6 —- SUBTRACTIVE PILOT (CLOSED)

ADJUSTING — VENT

SCREW /

o
—
-

SPRING
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/7 LINE

VALVE

OPEN — DOWNSTREAM LINE

Figure 4-7 — SUBTRACTIVE PILOT (OPENED)
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The downstream pressure is maintained equal to the upstream pressure minus a constant which is
adjustable. In the example shown in Figure 4-5, page 31, the downstream pressure equals the upstream
pressure minus 95 psi (6.6 bar). When the upstream pressure rises to 100 psig (6.9 bar), the
downstream pressure rises to 5 psig (.3 bar). This 1 to 1 psi (bar) rise is constant above the set point.

Below the set point, the valve seat is closed and the downstream pressure is vented. In the example of
Figure 4-5, page 31, downstream pressure is vented below 95 psig (6.6 bar)

Figure 4-6, shows a schematic cross section of the subtractive pilot with the valve seat closed and
downstream line vented.

Figure 4-7, shows the pilot with valve seat open, holding a downstream pressure which is adjustable with
the screw. In this position it is normal for the valve to continually bleed air through the small vent hole in
the bowl.

Moisture, oil and dirt in the control system lines and components can cause the set point of the
subtractive pilot to shift or be erratic. The subtractive pilot can be disassembled and the diaphragm and
ports cleaned when necessary.

Operating Air Pressure Adjustment — The “AIRSMART” controller load and unload pressure set points
should already be programmed. See Control Manual 13-17-600, page 11 — 12,

i DANGER

Operation at excessive discharge air pressure can cause personal injury or
damage to equipment. Do not set unload pressure above the maximum
stamped on the unit nameplate.

To adjust the subtractive pilot:

1. With the unit off, loosen the locknut and back out the adjusting screw several turns so the subtractive
pilot will fully unload the compressor before the unload pressure set point of the microprocessor
controller is reached.

2. Close the air service valve and start the unit in the “RUN” mode. Allow unit to reach the pressure at
which the subtractive pilot fully unloads the compressor.

3. Turn-in the adjusting screw until the unload pressure set point is reached and the microprocessor
controller allows the unit to blow down.

4. Turn-in the adjusting screw and additional one eighth (1/8) turn and tighten the locknut. As a result,
the subtractive pilot will not fully unload the compressor before the microprocessor controller's unload
pressure set point is reached.

5. Using the air service valve, cycle the unit between load and unload several times to be certain that
the unit will reach the microprocessor controller’s unload pressure set point and blow down.
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NAMEPLATE CONTROL SYSTEM PRESSURE
FULL LOAD
OPERATING PRESSURE LOAD UNLOAD
100 PSIG (6.9 bar) 100 PSIG (6.9 bar) 108 PSIG (7.5 bar)
125 PSIG (8.6 bar) 125 PSIG (8.6 bar) 133 PSIG (9.2 bar)
150 PSIG (10.4 bar) 150 PSIG (10.4 bar) 158 PSIG (10.9 bar)
175 PSIG (12.1 bar) 167 PSIG (11.5 bar) 175 PSIG (12.1 bar)

Figure 4-8 — MAXIMUM SET POINTS FOR AIRSMART CONTROLLER

NOTICE

Load set point cannot be set within 8 psi (.6 bar) of the unload set point.
Minimum operating pressure is 60 to 65 psig (4.1 to 4.5 bar)
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SECTION 5
LUBRICATION
OIL COOLER, OIL FILTER & SEPARATOR

MIN

]
]
)
Al
e/

- - -~ AIR/OIL - - \

203EBE797
(Ref. Drawing)

= AIRIOIL -

Llnlnclolollgl { SEPARATOR OIL RETURN
-
<YL=
-{] CHECK
FINAL CHeck
DISCHARGE

QIL COOLER

Figure 5-1 - FLOW DIAGRAM - AIR/OIL SYSTEM

COMPRESSOR OIL SYSTEM (Figure 5-1) cools the compressor, lubricates moving parts and seals
internal clearances in the compression chamber.

The oil inlet line is connected at the bottom of the oil reservoir. Air pressure in the oil reservoir forces oil
through the oil cooler, thermostatic mixing valve, oil filter and into the compressor main oil gallery.

The oil passes through internal passages for lubrication, cooling and sealing. The air-oil mixture is then
discharged to the oil reservoir where a large part of the entrained oil drops out of the air stream; the air
then passes through the final oil separator where most of the remaining oil is removed. The separated oil
is returned to the compressor and the air passes to the final discharge line.

RECOMMENDED LUBRICANT - Gardner Denver compressors are factory filled with AEON lubricants.
These lubricants are formulated to the highest quality standards and are factory authorized, tested and
approved for use in rotary screw compressors. AEON lubricants are available through your authorized
Gardner Denver compressor distributor.

OIL SPECIFICATIONS - The recommended compressor lubricant is Gardner Denver AEON 4000
Lubricating Coolant which can be used for year-round operation except as noted in the “High
Temperature Operation” paragraph below, or low temperature, see “Installation for Cold Weather,” page
15. AEON 4000 Lubricating Coolant is a superior petroleum base lubricant formulated and containing
additives for use in Gardner Denver compressors.
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/A CAUTION

Use of improper lubricants will cause damage to equipment. Do not mix
different types of lubricants or use inferior lubricants.

HIGH TEMPERATURE OPERATION - If the discharge temperature is sustained between 200°F to 210°F
(93° C to 99° C) for a period of more than four (4) hours due to continuing high ambient air temperature,
use Gardner Denver AEON 9000SP Lubricating Coolant which is a superior synthetic lubricant. Short
periods of up to four (4) hours of sustained discharge temperatures up to 210° F (99° C) do not require a
change from the recommended year-round lubricant AEON 4000.
LUBRICANT CHANGE PROCEDURE - Upgrading to a longer life lubricant is essentially a very
worthwhile practice. Following are the primary steps to be completed when upgrading or changing the
type of lubricant.
1. Thoroughly drain system:

e Drain oil from air end and cooler while hot.

e Break low point connections and drain oil from pipe runs.

e  Dump oil from the filter and reinstall used filter.
2. Fill the system with a 50 percent charge of the new lubricant:

e Start the machine and stay there to observe.

¢ Allow the machine to run about five minutes at temperature, or until temperature stabilizes, then
shut down.

3. Thoroughly drain the machine.
4. Change to new filter and separator.
5. Fill the system with a full charge of the new lubricant.

6. Machine should then be run normally, however, total run time after the initial change-out should be 50
percent of normal anticipated service life of the new lubricant.

e Drain all lubricant from the system, change the filter and separator, and replace with a full charge
of the new lubricant.

7. Subsequent lubricant change-outs should be at normal intervals. (See “Oil Change Interval”, Figure
5-5, page 61.)

/A CAUTION

Improper equipment maintenance with use of synthetic lubricants will damage
equipment. Oil filter and oil separator change intervals remain the same as for
AEON 4000 - See “Maintenance Schedule”, page 72.
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A DANGER

y o

Air/oil under pressure will cause severe personal injury or death. Shut down
compressor, relieve system of all pressure, disconnect, tag and lockout power
supply to the starter before removing valves, caps, plugs, fittings, bolts and
filters.

CAUTION

Compressor, air/oil reservoir, separator chamber and all piping and tubing may
be at high temperature during and after operation.

CAUTION

High temperature operation can cause damage to equipment or personal injury.
Do not repeatedly restart the unit after high temperature stops operation. Find
and correct the malfunction before resuming operation.

CAUTION

All materials used in Gardner Denver compressor units are compatible with
AEON 9000SP Lubricating Coolant. Use caution when selecting downstream
components such as air line lubricating bowls, gaskets and valve trim.

AEON 9000SP Synthetic Lubricant is not compatible with low nitrile Buna N or
acrylic paints. AEON 9000SP is compatible with most air system downstream
components.

Material Safety Sheets (MSDS) are available for all AEON lubricants from your authorized Gardner
Denver distributor or by calling 217-222-5400.

COLD AMBIENT OPERATION - See “Installation for Cold Weather Operation”, page 15 and Figure 2-3,
page 14.

Reservoir Capacity to “FULL” Level.........cccoccveviiiciiieeiiiee e, 2.5 U.S. Gallons (9.5 Liters)
System Capacity: Reservoir Plus Oil Cooler and Piping .............. 3.5 U.S. Gallons (13.25 Liters)
“ADD” Range to “FULL” LeVel ..o 3.0 U.S. Quarts (2.75 Liters)

Figure 5-2 — APPROXIMATE OIL SYSTEM CAPACITIES
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ADDITION OF OIL BETWEEN CHANGES must be made when the oil level is below the center of the
lower sight gauge as read while the unit is completely off and blown down, and the foam has settled out.

1. Be sure the unit is completely off and that no air pressure is in the oil reservoir.
2. Disconnect, tag and lockout the power supply to the starter.
3.  Wipe away all dirt around the oil filler plug.

4. Remove the oil filler plug and add oil as required to return the oil level to the bottom of the upper
sight gauge.

5. Install oil filler plug, run and check for leaks.
DO NOT OVEREFILL (you should not see oil in the upper sight gauge after running fully loaded and then
shutting down the machine and allowing the foam to settle out). The quantity required to raise the oil

level from “ADD” to “FULL” is shown in Figure 5-2, page 58. Repeated addition of oil between oil changes
may indicate excessive oil carry-over and should be investigated.

{

Air/oil under pressure will cause severe personal injury or death. Shut down
compressor, relieve system of all pressure, disconnect, tag and lockout power
supply to the starter before removing valves, caps, plugs, fittings, bolts and
filters.

CAUTION

Compressor, air/oil reservoir, separator chamber and all piping and tubing may
be at high temperature during and after operation.

CAUTION

Excessive oil carry-over can damage equipment. Never fill oil reservoir above
the “FULL” marker.

OIL LEVEL SIGHT GAUGES (Figure 1-3, page 11) indicate the amount of oil in the oil reservoir. Read oll
level when unit is shut off and the foam has settled out. In operation the oil level will fluctuate as the
compressor loads and unloads. If oil can be seen in the lower sight gauge, the oil level is adequate.

MOISTURE IN THE OIL SYSTEM - In environments with normal operating temperatures and pressures
and low relative humidity, the thermal mixing valve controls the oil temperature and prevents moisture
accumulation in the oil. Unusual cooling of the oil reservoir, light duty cycles, high humidity, gross
compressor over-sizing or malfunctions of the thermal mixing valve may result in moisture accumulation
which is detrimental to compressor lubrication and may cause
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excessive oil carryover in the lubricant or compressor failure. Please note that the airend discharge
temperature must be maintained a minimum of 10° F above the pressure dew point temperature in Figure
5-3, page 60. Failure to maintain the discharge temperature will cause moisture formation and
compressor damage. The compressor must be observed to ensure that it is operating properly. The best
method for detecting moisture is a disciplined lubricant sampling analysis program every 2,000 hours of
operation. If moisture is observed in the oil reservoir, drain the moisture and correct the operating
conditions to reduce moisture. See “Thermal Control (Thermostatic Mixing) Valve, page 65, “Water
Shutoff Valve”, page 53 and “Compressor Oil System Check”, page 66, for additional system
considerations. If moisture accumulation is observed in the lubricant, the best option is a higher
temperature mixing valve, AEON 9000TH lubricating fluid and setting the high discharge temperature
shutdown to 240° F (new controller software may be required), to prevent water from forming in the oil.
Please contact Technical Services in MDC for part numbers, availability and controller software version
verification (S/N required).

Dew-Point Temperature vs. Ambient Temperature
(100% Relative Humidity)

230

/A
220
210 // // :
200 /x/ ///
190 e e
180 — /"(
170 ] ;/
L 160 ] = —
g 150 P -~
2 140 —
;S 130 )// //" .
£ 120 — V/ —
a 119 / /A'/ _A
100 K ]
% L //‘!’// —e—100 psig
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Figure 5-3 — DEW POINT CHART °F
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Dew-Point Temperature vs. Ambient Temperature
(100% Relative Humidity)
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Figure 5-4 — DEW POINT CHART °C

These charts are easily used by reading the ambient temperature along the bottom axis of the chart and then reading
the appropriate pressure curve to determine the corresponding dew-point temperature on the left axis of the chart.
The compressor discharge temperature must be maintained at a minimum of 10° F above this dew-point temperature
to prevent condensation accumulation in the lubricant reservoir. These charts assume 100% relative humidity.

OIL CHANGE INTERVAL - Recommended oil change intervals are based on oil temperature. Figure 5-5,
shows how the change interval is affected by temperature.

When operating conditions are severe (very dusty, high humidity, etc.), it will be necessary to change the
oil more frequently. Operating conditions and the appearance of the drained oil must be surveyed and
the oil change intervals planned accordingly by the user. Gardner Denver offers a free oil analysis
program with the AEON lubricants, and we recommend a sample be sent in at 100 hours on a new unit.

Discharge AEON 4000 AEON 9000SP
Temperature Change Interval Change Interval
Up to 180° F (82° C) 4000 hrs. 8000 hrs.

180° to 190° F (82° C to 88°C) 3000 hrs. 6000 hrs.

190° to 200° F (88° C to 93°C) 2000 hrs. 4000 hrs.

200° F+ (93° C) 1000 hrs. 2000 hrs.

Figure 5-5 — OIL CHANGE INTERVAL
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DRAINING AND CLEANING OIL SYSTEM

Ai/oil under pressure will cause severe personal injury or death. Shut down
compressor, relieve system of all pressure, disconnect, tag and lockout power
supply to the starter before removing valves, caps, plugs, fittings, bolts and
filters.

CAUTION

Compressor, air/oil reservoir, separation chamber and all piping and tubing
may be at high temperature during and after operation.

Always drain the complete system. Draining when the oil is hot will help to prevent varnish deposits and
carry away impurities.

To drain the system, use one of the following methods:

1. If the unit is not elevated high enough to use the oil reservoir drain line to drain oil, a small hand,
electric or air operated pump should be used to drain reservoir through the oil filler opening or from
the drain valve.

2. Ifthe unit is elevated so that the oil reservoir drain can be used, empty the oil reservoir through the
drain valve to a suitable container or sump.

3. If the drained oil and/or the oil filter element are contaminated with dirt, flush the entire system:
reservoir, oil cooler, mixing valve and lines. Inspect the oil separator elements for dirt accumulation;
and replace if necessary. If a varnish deposit exists, contact the factory for recommendations for
removal of the deposit and prevention of varnish.

FILLING OIL RESERVOIR

s
/

A DANGER

Ai/oil under pressure will cause severe personal injury or death. Shut down
compressor, relieve system of all pressure, disconnect, tag and lockout power
supply to the starter before removing valves, caps, plugs, fittings, bolts and
filters.
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CAUTION

Compressor, air/oil reservoir, separation chamber and all piping and tubing
may be at high temperature during and after operation.

1. Be sure the unit is completely off and that no air pressure is in the oil reservoir.
2. Disconnect, tag and lockout the power supply to the starter.
3. Wipe away all dirt around the oil filler plug.

4. Remove the oil filler plug and add oil as required to return the oil level to the bottom of the upper sight
gauge.

5. Install the oil filler plug and operate the unit for about a minute allowing oil to fill all areas of the
system. Check for leaks.

6. Shut down unit, allowing the oil to settle, and be certain all pressure is relieved.
7. Add oll, if necessary, to bring level to “FULL.”

On unloaded operation and after shutdown, some oil will drain back into the oil reservoir and the oil level
will read over “FULL". DO NOT DRAIN OIL TO CORRECT. On the next start, oil will again fill the system
and the gauge will indicate operating at the proper level. DO NOT OVERFILL (you should not see oil in
the upper sight gauge when running fully loaded) as oil carryover will result. The quantity of oil required
to raise the oil level from “ADD” to “FULL” is shown in Figure 5-2, page 58, this section. Repeated
addition of oil between oil changes may indicate excessive oil carryover and should be investigated.

Use only CLEAN containers and funnels so no dirt enters the reservoir. Provide for clean storage of oils.
Changing the oil will be of little benefit if done in a careless manner.

CAUTION

Excessive oil carry-over can damage equipment. Never fill oil reservoir above
the “FULL” marker.

COMPRESSOR OIL FILTER (Figure 1-2, page 10) - This replaceable element filter is a vital part in
maintaining a trouble-free compressor, since it removes dirt and abrasives from the circulated oil. The
filter is equipped with a relief valve that opens in the event the element becomes dirty enough to block the
flow of oil.

CAUTION

Improper oil filter maintenance will cause damage to equipment. Replace filter
element every 1000 hours of operation. More frequent replacement could be
required depending on operating conditions. A filter element left in service too
long may damage equipment

Use only the replacement element shown on the filter tag or refer to the parts list for the part number.
Use the following procedure to replace the filter element. Do not disturb the piping.
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A DANGER

Yo

Air/oil under pressure will cause severe personal injury or death. Shut down
compressor, relieve system of all pressure, disconnect, tag and lockout power
supply to the starter before removing valves, caps, plugs, fittings, bolts and
filters.

CAUTION

@

Compressor, air/oil reservoir, separation chamber and all piping and tubing
may be at high temperature during and after operation.

Stop the unit and be sure no air pressure is in the oil reservoir.
Remove the spin-on element.
Clean the gasket face of the filter body.

Coat the new element gasket with clean lubricant used in the unit.

Screw the new element on the filter body and tighten by hand. Tighten 1/2 turn more after gasket
makes contact. DO NOT OVERTIGHTEN ELEMENT.

Run the unit and check for leaks.

I\ L]

OIL IN

D
B
OIL IN -
BYPASS
FROM
RESERVOIR

A58407

Figure 5-6 —- THERMOSTATIC MIXING VALVE
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COMPRESSOR OIL COOLER - The cooler fan is mounted on the compressor motor shaft; air is
exhausted through the oil cooler and away from the unit. Do not obstruct air flow to and from the oil
cooler. Allow a minimum of two (2) feet (.6M) clearance around the cooler. Keep both faces of the cooler
core clean for efficient cooling of the compressor oil.

THERMAL CONTROL (THERMOSTATIC MIXING) VALVE (Figure 5-6) is installed in the system as
shown in Figure 5-1, page 56. This valve is used to control the temperature of the oil. On start-up with
unit cold, the element is open to bypass, allowing oil to pass directly from the reservoir to compressor
during warm-up. As oil warms, the element gradually closes to the bypass allowing more of the oil from
the cooler to mix with oil from the bypass.

After the unit is warmed up, the mixing valve maintains oil injection temperature into the compressor at a
minimum of 170° F (77° C). This system provides proper compressor warm-up and prevents moisture
contamination of the oil.

To check the element, heat in oil - it should be fully extended at 170° F (77° C). If the unit shuts down
due to high air discharge temperature, the cause may be that the element is stuck open to the bypass, in
which case bypass lines (Figure 5-1, page 56) will be hot to touch and lines out of mixing valve much
cooler. When flushing the oil system, remove the mixing valve and clean all parts thoroughly.

OIL RESERVOIR - The oil reservoir-separator combines multiple functions into one vessel. The lower
half is the oil reservoir, providing oil storage capacity for the system and the top portion, a primary oil
separation means. The reservoir also provides limited air storage for control and gauge actuation.

COMPRESSOR OIL SEPARATOR - The compressor oil separator located above the oil reservoir
features a renewable spin-on type separator element and provides the final removal of oil from the air
flow.

Oil carry-over through the service lines may be caused by a faulty oil separator, overfilling of the oil
reservoir, oil that foams, oil return line malfunction, or water condensate in the oil. If oil carryover occurs,
inspect the separator only after it is determined that the oil level is not too high, the oil is not foaming
excessively, the oil return tube from the bottom of the separator to the compressor cylinder is not clogged
or pinched off, the check valve in the oil return is functioning properly, and there is not water or an
oil/water emulsion in the oil.

Oil carry-over malfunctions of the oil separator are usually due to using elements too long, heavy dirt or
varnish deposits caused by inadequate air filter service, use of improper oil, or using oil too long for
existing conditions. Excessive tilt angle of the unit will also hamper separation and cause oil carry-over.

Oil separator element life cannot be predicted; it will vary greatly depending on the conditions of
operation, the quality of the oil used and the maintenance of the oil and air filters. The condition of the
separator can be determined by pressure differential or by inspection.

Pressure Differential Gauging - The “CHANGE SEPARATOR” message will flash when the pressure
differential across the oil separator reaches approximately 8 psi (.6 bar). Replace the oil separator
element at this time. If ignored, the unit will shut down and the display will indicate shutdown and the
change separator text advisory will display when the pressure differential reaches 15 psi (1 bar).

To measure the pressure differential, see Controller Manual 13-17-600, page 4, “Separator Pressure
Differential”. Simply subtract the downstream reading from the upstream reading.
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CAUTION

Using an oil separator element at excessive pressure differential can cause
damage to equipment. Replace the separator when the “Change Separator”
advisory appears.

NOTICE

A sudden drop of zero pressure differential or sudden heavy oil carryover may
indicate a ruptured element.

Inspection - After removal of separator element, shine a light inside the element to reveal areas of heavy
dirt or varnish deposits or breaks (ruptures) in element media.

1. Be certain the unit is off and all system pressure is relieved.

2. Disconnect, tag and lockout the power supply to the starter.

3. At the bottom of the separator, disconnect the oil return (scavenge) tube and remove the tube elbow.
4. Remove the spin-on element.

5. Clean the gasket seating surface of the head.

6. Inspect and/or replace the separator as necessary. Before reassembly, coat the separator element
gasket with the same lubricant used in the unit.

7. Screw on until gasket makes contact. Hand tighten 1/3 to 1/2 turn extra.

8. Reinstall the tube elbow and oil return line.

9. Run the unit and check for leaks.

COMPRESSOR OIL SYSTEM CHECK - The following readings are based on ambient temperature of
80°F (27°C) with the system in good condition. The compressor should be at operating temperature at
the time of the checks. One-half hour of loaded operation is usually sufficient to reach level-out operating

temperatures.

Air and Oil Discharge Temperature - 170°F to 200°F (77°C to 93°C) - Read at the gauge on the
instrument panel or check with a thermometer at the discharge housing.

Compressor Oil Inlet Temperature - 165°F to 175°F (74°C to 79°C) - Install a tee at the oil filter outlet
and check with a thermometer.

Oil Inlet Pressure - Check at the fitting in the line near the compressor oil inlet. With air receiver
pressure at 100 psi (6.9 bar), oil inlet pressure should be 65-75 psig (4.5 to 5.2 bar).
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Oil Cooler Oil Pressure Differential (Air-Cooled Radiator) - Check differential across the oil system by
measuring oil inlet pressure as described above.

Oil Cooler Temperature Differential (Air-Cooled Radiator) - The oil temperature differential depends
on the temperature of the air at the oil cooler fan and cleanliness of the core faces. As ambient
temperatures and core restrictions increase, the oil cooler outlet temperature will increase. The oil inlet
temperature is approximately the same as the air discharge temperature - see the gauge on the
instrument panel. The outlet oil temperature may be checked by installing a tee at the oil filter outlet.
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SECTION 6

AIR FILTER
L]
AIR OUTLET -=f—
201EDE797

(Ref. Drawing)

AUTOMATIC UNLOADER

Figure 6-1 - HEAVY DUTY AIR FILTER

GENERAL - The air filter must receive proper maintenance if maximum service is to be obtained from the
unit. Establishing adequate and timely filter service is MOST IMPORTANT. A wide range of operating
hours is possible. With wide variation of dust conditions encountered, only experience can determine the
proper time interval for servicing filters.

HEAVY-DUTY AIR FILTER - (Figure 6-1) Furnished as standard equipment on units with an enclosure is
a heavy-duty washable element dry type air filter. The air filter must receive proper maintenance if
maximum service is to be obtained from the unit. Establishing adequate and timely filter service is MOST
IMPORTANT. Improperly maintained air filter can cause a loss of compressor air delivery.

Filter Element - Service the air filter element when the “CHANGE AIR FILTER” LED is illuminated.
Clean every 50 to 150 operating hours depending on dust conditions.

NOTICE

Use only genuine Gardner Denver air filter elements on Gardner Denver
compressor units. Genuine parts are available through your authorized
Gardner Denver distributor

To service:
1. Remove the wing nut and pull out the filter element.

2. Visually inspect the element. If cleaning is not necessary, reinstall the filter element. If the element
requires cleaning, go through steps 3, 4 and 5.

3. Wash the element by soaking about 15 minutes in warm water with a mild non-sudsing detergent.
Rinse the element thoroughly with clean water; a hose may be used if the water pressure does not
exceed 40 psig (2.8 bar).

4. Inspect the element for ruptures or cracks in the pleated media; replace the element if any are found.

Inspect the gasket on the bottom (outlet end) of the element; replace the entire element if the gasket
is damaged, a spare element will keep downtime to a minimum.
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5. Allow the element to air dry COMPLETELY. Do not expose the element to heat over 150° F (66° C).
Install the element in the filter body and fasten securely with the wing nut.

/A CAUTION

Do not oil this element. Do not wash in inflammable cleaning fluids. Do not use
solvents other than water. Improper cleaning may damage the element.

Filter Element Life - The element should be replaced after six (6) cleanings or if:

1. Visual inspection indicates a rupture, crack or pin hole in the pleated media. Inspection should be
done by placing a bright light inside the element.

2. Pressure drop through a filter with a freshly cleaned element is below three (3) inches (76 mm) of
water with the compressor running at full load - this would indicate a rupture or crack

Inlet Tube - Inspect the inlet screen and tube for dirt accumulation each time the filter is serviced. Clean
the tube when required by ramming a clean dry cloth through the tube. Wipe the inside of the filter body
to remove any dirt falling from the inlet tube before reinstalling the element.

Causes of short element life include: severe dust conditions, infrequent servicing, improper cleaning, or
contamination by oil or chemical fumes.

NOTICE

Do not oil this element. Do not wash in other cleaning fluids. Never operate
unit without element. Never use elements that are damaged or ruptured. Never
use elements that won’t seal. Keep spare elements on hand to reduce
downtime. Store elements in a protected area free from damage, dirt and
moisture. Handle filter parts with care
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SECTION 7
BELT DRIVE

Proper drive belt tension and alignment are provided at the factory, however, good practice dictates
checking the drive alignment and tension after shipment and before initial start-up.

Sheaves should align straight across the front with a straight edge. The best tension is just enough
tension to keep belts from “squealing” on start-up.

/A CAUTION

Excessive belt tension can damage the equipment. Tension the belts as shown
in Figure 7-1, page 71.

Belts can be changed when necessary by the following instructions. First, disconnect, tag and lockout
power to the starter. Then remove the wire guard. Then loosen, but do not remove, the four motor foot
nuts.

Next, use the adjusting screws in the motor base to loosen belt tension. Remove the belts, and replace
with new belts. Check for correct belt tension and re-attach the wire guard.

/A CAUTION

Interference between the fan and the orifice can damage equipment. Be certain
the orifice has even clearance around the fan before starting the unit.

CHECKING BELT TENSION - Using a spring scale, apply a perpendicular force to each belt at the
midpoint of the span and measure the deflection. Correct deflection force and deflection are shown in
Figure 7-1, page 71. To tighten belts, merely increase the center distance.

NOTICE

When a new set of belts is installed on a drive, the initial deflection force should
be 1/3 greater than shown in Figure 7-1, page 71. Recheck tension frequently
during the first 24 hours of operation.
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DEFLECTION FORCE (LBS) (N)

! DEFLECTION (INCHES) (mm)

(
e -

4

/

Deflection
Motor Force Pounds (Newtons) | Deflection in
H.P. (kW) No. of Belts (per belt) Inches (mm)
15 (11 kW) 4 6t08.5(1.3t01.9) 5/16 (8)
20 (15 kW) 4 6to7(1.31t01.5) 5/16 (8)
25 (19 kW) 4 6t08.5(1.3t01.9) 5/16 (8)
30 (22 kw) 4 6to7(1.31t01.5) 5/16 (8)

Figure 7-1 — BELT TENSION 3VX BELTS
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SECTION 8
MAINTENANCE SCHEDULE

SERVICE CHECK LIST —

Air Filter - Operating conditions determine frequency of service. The “CHANGE AIR FILTER” display will
flash to signal that the air filter requires servicing or changing. See “Air Filter”, Section 6, page 68

Oil Separator - Operating conditions determine frequency of service. The “CHANGE SEPARATOR”
display will flash to signal that oil separator element requires changing. See “Compressor Oil Separator”
in Section 5 for further details.

Motor Lubrication - Refer to SECTION 2, page 12 and Maintenance Schedule Chart below.

Every 8 Hours Operation

1. Check the reservoir oil level - add oil if required. See Section 5, page 56. If oil consumption is high,
refer to “Excessive Oil Consumption”, page 75.

2. Observe if the unit loads and unloads properly.

3. Check discharge pressure and temperature.

4. Check control panel display for advisory text messages.

Every 125 Hours Operation

Check for dirt accumulation on oil/aftercooler core faces and the cooling fan. If cleaning is required, clean
the exterior fin surfaces of the cores by blowing compressed air carrying a nonflammable safety solvent in
a direction opposite that of the cooling fan air flow. This cleaning operation will keep the exterior cooling
surfaces clean and ensure effective heat dissipation.

Every 1000 Hours Operation

Change the oil filter element.

Every 4000 Hours Operation

Change the compressor lubricant. UNDER ADVERSE CONDITIONS, CHANGE MORE FREQUENTLY
(refer to “Oil Change Interval”, page 61 ). Flush system if required.

Every Year
Check the relief valve for proper operation. See SECTION 4, page 25.

Change air/oil separator.
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MAINTENANCE SCHEDULE (See detail notes above)

Maintenance Action

If Text
Advisory is
Displayed

Every
8
Hours

Every
125
Hours

Every
1000
Hours

Every
4000 *
Hours

Every
Year

Change Air Filter

Change QOil Separator

Check Reservoir Oil Level

Check for Proper Load/Unload

Check Discharge Pressure/Temp

Check Dirt Accumulation on Cooler

Change OQil Filter Element

Change Compressor Lubricant
(AEON 4000)

Check Relief Valve
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SECTION 9
TROUBLESHOOTING

SYSTEM POSSIBLE CAUSE REMEDY

Compressor fails to start

Compressor starts but stops
after a short time

Compressor does not unload
(or load)

Compressor cycles from load to

unload excessively

Compressor is low on delivery
and pressure

. Wrong lead connections

Blown fuses in control box

Motor starter overload
relay tripped

Pressure in reservoir

Read error message on
control panel. See Control
Manual 13-17-600

High discharge temperature

High discharge temperature
switch malfunction

Blown fuse in starter/control
box

Motor starter overload
relay tripped

Improperly adjusted control

. Air leak in control lines

Restricted control line

. Subtractive pilot or blowdown

valve malfunction

Insufficient receiver capacity

Restriction in control tubing

. Subtractive pilot setting too

high

Restricted air filter

. Sticking inlet valve
. Subtractive pilot or unload

pressure adjusted too low

Minimum pressure valve
stuck closed
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1. Change leads

B

Replace fuse

. Reset and investigate cause

of overload
Inspect blowdown valve
Replace switch

. See “High Temperature

Operation”, page 57.

. Replace switch

. Replace fuse (investigate if

fuses continue to blow)

. Reset and investigate cause

of overload

. Refer to Controller Manual

13-17-600

. Determine source of leak and

correct
Clean control lines
Repair, clean or replace valve

Increase receiver size

. Inspect and clean control

tubing

Adjust the valve. See
SECTION 4, page 30

. Clean or replace filter

Inspect and clean inlet valve

Adjust the valve or unload
pressure. See page 30.

. Replace valve



SYSTEM

POSSIBLE CAUSE

REMEDY

High discharge air temperature

Excessive oil consumption

Oil Carryover

—_

Thermostatic mixing valve
stuck open

2. Dirty or clogged cooler face

Insufficient cooling air flow

4. Clogged oil filter or cooler
(interior)

5. Low compressor oil

—_—

Oil carryover through lines

2. OQil leaks at all fittings and
gaskets

1. Overfilling the reservoir

2. Clogged, broken or loose oil
return lines

3. Ruptured oil separator
element

4. Loose assembly

Foam caused by use of
incorrect oil

6. Inoperative minimum
pressure valve

7. Operation at elevated
discharge temperatures

8. Scavenge line check valve

failure

9. Water condensate in oil
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1. Repair or replace valve

2. Clean cooler

3. Provide unrestricted supply of
cooling air

4. Replace filter or clean cooler

5. Add oil to proper level

1. See “Oil Carryover”, below

2. Tighten or replace fittings or
gasket

1. Drain excess oil from system

2. Tighten or replace faulty lines

3. Replace element

4. Tighten all fittings and gaskets

5. Use Gardner Denver AEON
4000 or 9000SP Lubricating
Coolant

6. Replace valve

7. Reduce temperature. See
“High Temperature
Operation”, page 57.

8. Replace check valve

9. Check oil reservoir
temperature, and if low,
change thermal mixing valve
element to higher
temperature.



SYSTEM

POSSIBLE CAUSE

REMEDY

“CHANGE SEPARATOR” Text
Advisory

10.

11.

12.

13.

Separator differential is
greater than 15 psid (1 bar)
or change interval hours have
been exceeded.

Bad Transducer

Misadjusted minimum
pressure valve

Sticky minimum pressure
valve

Defective minimum pressure
valve. [Won't set at 65 psig
(4.5 bar)]

Electrical noise creating false
readings

Ruptured oil separator
element

Loose assembly

Foam caused by use of
incorrect oil

Inoperative minimum
pressure valve

Operation at elevated
discharge temperatures

Scavenge line check valve

failure

Water condensate in oil
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1. Change Separator

. Verify readings with

mechanical gauges. If
defective, replace with
Transducer listed in Parts List
13-21-500.

. Set minimum pressure valve

at 65 psig (4.5 bar)

. Disassemble and clean

. Rebuild or replace

. Make sure transducer wires

are kept to a minimum length
and are twisted

. Replace element

. Tighten all fittings and gaskets
9. Use Gardner Denver AEON

4000 or 9000SP Lubricating
Coolant

10. Clean out or replace valve

11. Reduce temperature. See

“High Temperature
Operation”, page 57.

12.Replace check valve

13. Check oil reservoir

temperature, and if low,
change thermal mixing valve
element to higher
temperature.



WARRANTY
Gardner ROTARY SCREW COMPRESSORS AND VACUUM PACKAGES

_mr OIL INJECTED - OIL FREE

GENERAL PROVISIONS AND LIMITATIONS

Gardner Denver (the “Company") warrants to each original retail purchaser (‘Purchaser”) of its new products from the Company or its authorized
distributor that such products are, at the time of delivery to the Purchaser, made with good material and workmanship. No warranty is made with
respect to:

1. Any product which has been repaired or altered in such a way, in the Company’s judgment, as to affect the product adversely.

2. Any product which has, in the Company’s judgment been subject to negligence, accident, improper storage, or improper installation or application
3. Any product which has not been operated or maintained in accordance with the recommendations of the Company.

4. Components or accessories manufactured, warranted and/or serviced by others.

5. Any reconditioned or prior owned product.

Claims for items described in (4) above should be submitted directly to the manufacturer.

WARRANTY PERIOD

The Company's obligation under this warranty is limited to repairing or, at its option, replacing, during normal business hours at an authorized service
facility of the Company, any part which in its judgment proved not to be as warranted within the applicable Warranty Period as follows.

AIRENDS

Airends, consisting of all parts within and including the cylinder and gear housing, are warranted for 24 months from date of initial use or 27 months
from date of shipment to the purchaser, whichever occurs first. Inlet valves and airends contain wearing items that must be serviced according to the

operator's manual. A material or workmanship defect in these items is warrantable. Normal wear and servicing of these items is not covered under
the warranty.

Any di mbly or partial di nbly of the airend, or failure to return the “unopened” airend per Company instructions, will be cause for denial of
warranty.

MAJOR PACKAGE COMPONENTS
Air or water cooled coolers and the AutoSentry or AirSmart Controllers are warranted for 24 months from date of initial use or 27 months from date of
shipment to the first purchaser, whichever occurs first, as provided in, and subject to the terms of the original component manufacturer's warranty.

DRIVE AND FAN MOTOR

The drive and fan motor (if applicable) are warranted for 60 months from start-up or 63 months from shipment, whichever occurs first. The warranty
is applicable only to low voltage motors (600 Volts or less). High voltage motors and other manufacturer motars furnished due to customer request
or special requirements carry the motor manufacturer's warranty.

OTHER COMPONENTS
All other components are warranted for 12 months from date of initial use or 15 months from date of shipment to first purchaser, whichever occurs first.

LABOR TRANSPORTATION AND INSPECTION

The Company will provide labor, by Company representative or authorized service personnel, for repair or replacement of any product or part thereof
which in the Company's judgment is proved not to be as warranted. Labor shall be limited to the amount specified in the Company's labor rate
schedule,

Labor costs in excess of the Company rate schedule amounts or labor provided by unauthorized service personnel is not provided for by this warranty.

All costs of transportation of product, labor or parts claimed not to be as warranted and, of repaired or replacement parts to or from such service
facilities shall be borne by the Purchaser. The Company may require the return of any part claimed not to be as warranted to one of its facilities as
designated by Company, transportation prepaid by Purchaser, to establish a claim under this warranty

Replacement parts provided under the terms of the warranty are warranted for the remainder of the Warranty Period of the product upon which
installed to the same extent as if such parts were original components.

DISCLAIMER

THE FOREGOING WARRANTY IS EXCLUSIVE AND IT IS EXPRESSLY AGREED THAT, EXCEPT AS TO TITLE, THE COMPANY MAKES NO
OTHER WARRANTIES AND HEREBY EXPRESSLY DISCLAIMS ALL OTHER WARRANTIES, INCLUDING WITHOUT LIMITATION, EXPRESSED,
IMPLIED OR STATUTORY WARRANTIES, INCLUDING ANY IMPLIED WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR USE.

THE REMEDY PROVIDED UNDER THIS WARRANTY SHALL BE THE SOLE, EXCLUSIVE AND ONLY REMEDY AVAILABLE TO PURCHASER
AND IN NO CASE SHALL THE COMPANY BE SUBJECT TO ANY OTHER OBLIGATIONS OR LIABILITIES. UNDER NO CIRCUMSTANCES
SHALL THE COMPANY BE LIABLE FOR SPECIAL, INDIRECT, INCIDENTAL OR CONSEQUENTIAL DAMAGES, EXPENSES, LOSSES OR
DELAYS HOWSOEVER CAUSED.

NO STATEMENT, REPRESENTATION, AGREEMENT, OR UNDERSTANDING, ORAL OR WRITTEN, MADE BY ANY AGENT, DISTRIBUTOR,
REPRESENTATIVE, OR EMPLOYEE OF THE COMPANY WHICH IS NOT CONTAINED IN THIS WARRANTY WILL BE BINDING UPON THE
COMPANY UNLESS MADE IN WRITING AND EXECUTED BY AN OFFICER OF THE COMPANY.

THIS WARRANTY SHALL NOT BE EFFECTIVE AS TO ANY CLAIM WHICH IS NOT PRESENTED WITHIN 30 DAYS AFTER THE DATE UPON
WHICH THE PRODUCT IS CLAIMED NOT TO HAVE BEEN AS WARRANTED. ANY ACTION FOR BREACH OF THIS WARRANTY MUST BE
COMMENCED WITHIN ONE YEAR AFTER THE DATE UPON WHICH THE CAUSE OF ACTION OCCURRED.

ANY ADJUSTMENT MADE PURSUANT TO THIS WARRANTY SHALL NOT BE CONSTRUED AS AN ADMISSION BY THE COMPANY THAT ANY
PRODUCT WAS NOT AS WARRANTED.

AU-20 R 8/07 COPYRIGHT 2007 Gardner Denver, Inc.
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MAINTAIN COMPRESSOR RELIABILITY AND PERFORMANCE WITH
GENUINE GARDNER DENVER® COMPRESSOR PARTS AND SUPPORT SERVICES

Gardner Denver® Compressor genuine parts, manufactured to design tolerances, are developed for optimum
dependability — specifically for Gardner Denver compressor systems. Design and material innovations are the result
of years of experience with hundreds of different compressor applications. Reliability in materials and quality
assurance is incorporated in our genuine replacement parts.

Your authorized Gardner Denver Compressor distributor offers all the backup you’ll need. A worldwide network of
authorized distributors provides the finest product support in the air compressor industry.

Your authorized distributor can support your Gardner Denver air compressor with these services:

1. Trained parts specialists to assist you in selecting the correct replacement parts.

2. Factory warranted new and remanufactured rotary screw airends. Most popular model remanufactured airends
are maintained in stock at the Remanufacturing Center in Indianapolis, IN., for purchase on an exchange basis
with liberal core credit available for the replacement unit.

3. Afull line of factory tested AEON™ compressor lubricants specifically formulated for use in Gardner Denver
compressors.

4. Repair and maintenance kits designed with the necessary parts to simplify servicing your compressor.

Authorized distributor service technicians are factory trained and skilled in compressor maintenance and repair. They
are ready to respond and assist you by providing fast, expert maintenance and repair services.

For the location of your local authorized Gardner Denver Air Compressor distributor, refer to the yellow
pages of your phone directory, check the Gardner Denver Web Site at www.gardnerdenver.com or contact:

Factory:

Gardner Denver

1800 Gardner Expressway
Quincy, IL 62305

Phone:  (217) 222-5400

Fax: (217) 224-7814

INSTRUCTIONS FOR ORDERING REPAIR PARTS

When ordering parts, specify Compressor MODEL, Method of Cooling, HORSEPOWER and SERIAL NUMBER (see
nameplate on unit). The Airend Serial Number is also stamped on top of the discharge bearing carrier casting.

All orders for Parts should be placed with the nearest authorized distributor.

Where NOT specified, quantity of parts required per compressor or unit is one (1); where more than one is required
per unit, quantity is indicated in parenthesis. SPECIFY EXACTLY THE NUMBER OF PARTS REQUIRED.

DO NOT ORDER BY SETS OR GROUPS.
To determine the Right-Hand and Left-Hand side of a compressor, stand at the motor end and look toward the

compressor. Right-Hand and Left- Hand are indicated in parenthesis following the part name, i.e. (RH) and (LH),
when appropriate.
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TOTAL PRODUCT SUPPORT - GARDNER DENVER’S CONTINUING
COMMITMENT TO YOUR AIR COMPRESSOR PERFORMANCE

Commitment to total product support continues long after the purchase of your quality Gardner Denver rotary screw
compressor.

Gardner Denver original parts incorporate years of experience and improvements in design, materials and quality
assurance. Maintaining your compressor investment with Gardner Denver parts will insure protection for the air
compressor unit and long, dependable service life.

Your authorized Gardner Denver compressor distributor maintains a complete stock of all common maintenance
parts, factory approved AEON lubricants, and Gardner Denver factory warranted exchange airends. In addition,
authorized distributor technicians are factory trained, and can provide complete diagnostic, compressor maintenance
and repair services.

This manual is designed to assist you in maintaining high performance and receiving many years of dependable
service you expect from your Gardner Denver compressor.

REMANUFACTURED AIRENDS
Whenever an airend requires replacement or repair, Gardner Denver offers an industry unique, factory
remanufactured airend exchange program. From its modern Remanufacturing Center in Indianapolis, IN., Gardner
Denver is committed to supplying you with the highest quality, factory remanufactured airends that are guaranteed to
save you time and money.
Immediately Available
Repair downtime costs you money, which is why the most popular models are in inventory at all times.
Skilled Craftsmen
Our Remanufacturing assembly technicians average over 20 years experience with air compression products.
Precision Remanufacturing
All potentially usable parts are thoroughly cleaned, inspected and analyzed. Only those parts that can be brought
back to original factory specifications are remanufactured. Every remanufactured airend receives a new overhaul kit:
bearings, gears, seals, sleeves and gaskets.
Extensive Testing
Gardner Denver performs testing that repair houses just don’t do. Magnaflux and ultrasonic inspection spot cracked
or stressed castings, monochromatic light analysis exposes oil leaks, and coordinate measurement machine inspects
to +/- .0001”, insuring that all remanufactured airends meet factory performance specifications.
Warranty
Gardner Denver backs up every remanufactured airend with a warranty...27 months from purchase.
Gardner Denver remanufactured airends deliver quality without question...year in and year out.

Call Gardner Denver for information on the airend exchange program and the name of your authorized distributor.

Phone Number: 217-222-5400 or
Fax: 217-224-7814
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For Operating and Service Manual, see

SERVICE MANUAL 13-21-600
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COMM. MODULE 13-17-604
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AIREND CROSS SECTION
(ENDURO 12+)
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Order by Part Number and Description. Reference Numbers are for your convenience only.

AIREND CROSS SECTION (ENDURO 12+)

Ref. B/M: 50553346;
CC1018803
CC1018804
No. Name of Part Qty. Part No.
1 CYLINDER (ENDURO 12)....cciiiiiiiieiiieeiieeeieeestee ettt evee s stee e 1 il
2 BEARING DISCHARGE HOUSING (ENDURO 12)......cccccevvvenieennee. 1 ool
3 SEAL HOUSING.......tiiiiieetieeieeeieesee et siee st eeenneeesneeennee e 1 ool
B S €7 ] (= SRS 1 22318708
D BASKET ..t eanaeas 1 30805908
* 8 ROLLERBEARING .....c.oiictii ettt 1 12BA207
* 9  ROLLER BEARING ...ttt eneas 1 12BA226
* 10 ROLLER BEARING ...ttt 1 12BA227
* 11 ROLLER BEARING ...ttt 1 12BA228
* 12 ROLLERBEARING .....cooiiiieceee ettt 1 12BA229
* 13 ROLLER BEARING .....oooiiieeiee et 1 12BA230
ST 1 S N TSRS 1 87252589
S 5T N O SRR 1 86912899
A6 WEAR SLEEVE ..ot 1 89533499
FIE AT SEAL ettt 1 89532919
19 O-RING ...ttt 1 87090019
22 SCREW ..ttt sttt e e e st e et e nnee e 6 R
¥ 300 DUST SEAL ...ttt ettt nnae e e nneas 1 89599799
40 DISCHARGE FLANGE .......ooiiiiiii ettt 1 ool
41 ROTOR MALE (ET124) coiiiiiiieeciie ettt 1 FE
42 ROTOR-FEMALE (ET124) iiiciiiiie ettt seeesiee e sae e 1 R
43 LOCTITE SEALANT ...ttt sttt et tee e snaesnnee s 1 25BC848

For Replacement Airend, order Part Number 300EBE1095.

* For Periodic Overhaul Kit, order Part Number 307EFD6013. See page 72.

** For Gasket Kit, order Part Number 306CGC6013. See page 72

*** For Seal Repair Kit, order Part Number 301EFD6029. See page 72.
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AIREND BOLTS AND PLUGS

(ENDURO 12+)
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Order by Part Number and Description. Reference Numbers are for your convenience only

AIREND BOLTS AND PLUGS
(ENDURO 12+)

Ref. B/M: 50553346
CC1018803
CC1018804
No. Name of Part Qty. Part No.
20 SCREW. ..ottt ettt 4 665SMCA16045Z
21 SCREW ...ttt 9 665SMCA08035Z
24 PLUG. ...ttt 5 64AA47
25 PLUG. ..ot 4 64AA48
28 SCREW ...ttt ettt e e ns 1 76F158
29 PLUG 1/87 ittt 3 80704779
44 LOCTITE SEALANT .....ooiiiieiie ettt 1 25BC888
45 FLANGE KIT ..ottt 1 30937478
T PLUG. ...t 1 64AA50
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Order by Part Number and Description. Reference Numbers are for your convenience only.

315EBE810-B
(Ref. Drawing)

SEVERE DUTY AIR FILTER AND MOUNTING (STANDARD)

B/M: 300EBE4054;

301EBE4054
Ref.
No. Name of Part Qty. Part No.
1 FILTER-AIR ..ottt 1 5L350
2 BRACKET-FILTER ......coeiiieeeee e 1 300EBE389
3 SCREW ... 2 75LM97
4 1 SR 2 50AW4
5 HOSE. ... . oo 1 297468
6 CLAMP ..ot 2 2009395
8 SCREW ... 4 655ED080
9 LOCKWASHER ........ooiiiiiieeee e 4 95B3
10  GASKET-ELIMINATOR. ..ot 1 25BC222
11 FILTER ..ot 1 201EBEOQ70
ELEMENT (REPAIR) (AIR FILTER).....cccceeviereiienene. 1 2118314
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Order by Part Number and Description. Reference Numbers are for your convenience only.

BASE AND OIL COOLER MOUNTING

B/M: 300EBE4003

312EBE810-B
(Ref. Drawing)

B/M: 300EBE4003

200EBE4013 201EBE4013

Ref. 15/20 HP 25/30 HP
No. Name of Part Qty. Part No. Part No.

1 BASE ... 1 203EBE285 203EBE285

2 COOLER-OIL ...c.evveiiieeiieeiee e 1 202EBE201 202EBE201

3 BAFFLE ... 1 200EBE840 200EBE840

4 PLATE-INSPECTION........ccceeviieeeiennne 1 200EBE052 200EBE052

5 BRACKET ...t 1 200EBE142 200EBE142

6 SCREW ..o 22 75LM51 75LM51

7 NUT e 4 50AW5 50AW5

8 GUARD-FAN .......coiiiiiieeiee e 1 300EBE393 300EBE393

9 SCREW ..o 5 75LM150 75LM150

10 RETAINER ..o 5 2014731 2014731

11 SCREW ....oiiiiecee e 4 75LM135 75LM135

12 SUPPORT ....oooiiicieeceeceee e 1 300EBE165 300EBE165

13 ORIFICE ...t 1 206EBE814 207EBE814

14 WASHER-PLAIN ..o 8 95A3 95A3

15 SCREW (METRIC).....ccovviiiiiiiieeeiieens 4 665HMCA100200 665HMCA100200
16 WASHER-PLAIN .......coooeiiiiieeiiiieee, 4 95A3 95A3

17  GUARD-DRIVE .......ccooeviiiiiiieeeiiieee e, 1 300EBE477 300EBE477

18  LOCKWASHER........ccoceieiieeeeeieeee, 2 95B7 95B7

19 SCREW (METRIC)....cccceviiiieeiiiieens 2 655SMCA160250 655SMCA160250
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Order by Part Number and Description. Reference Numbers are for your convenience only.

258EBE810-B
(Ref. Drawing)

OIL RESERVOIR

B/M: 200EBE4018;
300EBE4018 &

304EBE4002
Ref. No
Name of Part Qty. Part No.
2 SCREW.... s 3 75LM51
4 NIPPLE ...t 1 63F1G
B NIPPLE ..ot 1 63F6G
8 PLUG ... 1 64AA7
13 OILRESERVOIR ......oiiiiiiiee e 1 203EBE037
14 ELBOW ..o 1 64C4G
15 BALL VALVE. ...ttt 1 90AR360
16 ELBOW ..o 1 64D7G
17 PLUG .. 1 64A26
20 GAUGE......ii o 2 40P11
23 PLUG ...t 1 64A26
24 NUT ottt 3 50AW5
44 NIPPLE ...ttt 1 63K34G
45  OIL SEPARATOR .....oiiiiiiiiieitie et 1 300EBEO035
46 ELBOW ... 2 64C8G
47 NIPPLE ...ttt 1 63K3G
48 PIPE BUSHING ......cciiiiiiiiienceeeeeee e 1 64E98
49 NIPPLE ...ttt 1 63J15G

* For replacement Element and O-ring, order Part No. 2116717.
For replacement Head, order Part No. 2116716.
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OIL LINE FITTINGS
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Order by Part Number and Description. Reference Numbers are for your convenience only.

OIL LINE FITTINGS

B/M: 301EBE4019; 301 & 302EBE4030;
304EBE4002; 300EBE4018

Ref.
No. Name of Part Qty. Part No.
24 SCREW.....oiiiiieee e 2 665HMCA120900
25 LOCKWASHER ......ccccoiiiiieiiiee e 4 95B5
26 FLANGE......ccoooiiieeeeee e 1 300EBE073
27 PIPEBUSHING .......coociiieiiee e, 1 64E43
28 ADAPTOR.....ciiiiiee et 1 297226
29 OIL SAMPLING VALVE.......cccoceevivieeeennn. 1 86H345
30 BUSHING.......ccooieieeee e 1 86H156
31 ADAPTOR.....cciiiiee et 1 297241
32 NIPPLE ...ooiiieeeeeee e 1 63K24G
33 PIPEBUSHING .......ccooiieeeee e 1 64EB304
34 TEE oo 1 64P106G
35 CONNECTOR......cctiieeiiieee e 1 86H142
36 TUBEWITHFITTING ....cccoooiiiveeeeee e, 1 304EBE863
37 TUBE CONNECTOR.....cccccoiiiiiieiiiee e, 1 86H137
38 HOSE.....ooii e 1 306EFB127
39 OILFILTER ... 1 26C27
40  NIPPLE ...oooiieeeeeeeee e 1 63G2G
41 NIPPLE ...oooiiieeee e 1 63G33G
42 TEE . 1 86N286
43 TUBEWITHFITTING ....ccocoovieeeeeeeee 1 200EBES863
49  NIPPLE ...oooiiieeee e 1 63J15G
50 MINIMUM PRESSURE VALVE ................... 1 200EDE527
51 PIPEBUSHING ..., 1 64E97
52 TUBE CONNECTOR.....ccccceoiiiiieeieee e, 1 86H138
53 TUBE CONNECTOR.....cccccoiiiiiieiieeeeee, 1 86H142
54  ELBOW ...ooiiiiiiieee e 1 64U6G
55 TUBE CONNECTOR......ccccoiiiiiieiiieeeee, 1 86H137
56  TEE ..o 1 64P14G
57  NIPPLE ..o 1 63G1G
58 TUBEWITHFITTING .......coociieeeeieeeeee, 1 202EBE863
59 TUBE CONNECTOR.....ccccceeiiiieeeiiee e, 1 86H138
60 TUBEWITHFITTING .......coociveeeeeeeee, 1 206EBE863
61  SCREW....oiiiiieeee e 2 665HMCA120350
* 62 THERMO VALVE
170 e 1 90AR1093
180 e 1 90AR1100

See page 20 for repair part numbers.

** See page 13 for repair part numbers.
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Order by Part Number and Description. Reference Numbers are for your convenience only.

PLUG INCLUDED WITH
AIR RECEIVER

260EBE810-C
Ref. Drawing)

ITEMS 21 & 22
OPTIONAL AUTOMATIC
DRAIN

AIR RECEIVER GROUP
B/M: 202EBE4023
203EBE4023, 204EBE4023
207EBE4023
Ref. No. Name of Part Qty. Part No.
1 RECEIVER-AIR
120 GALLON ...t 1 200EJB645
200 GALLON ...t 1 201EJB645

6 BUSHING-PIPE ........cooiiiieiie et 1 64E11

7 NIPPLE ...t 1 63H1G

8 VALVE-BALL .....oooiiiieece e 1 90AR362

9 TEE et 1 64G3G

10 GAUGE-AIR PRESSURE.........ccccooiiieiiieeee e 1 27A114

11 ELBOW ...ttt 1 64D2G

12 NIPPLE ...t 1 63D1G

13 COCK (Not required with Automatic Drain).................. 1 90C12

14 BUSHING-PIPE .......c..ooeiiie et 1 64E2G

15 SCREW ...t 4  655EE060

16 WASHER ..o 8 95A5

17 LOCKWASHER ..ottt 4  95B5

18 NUT et 4  50B5

19 VALVE-PRESSURE RELIEF .......cccoooeiiiiiiieiieeein 1 90AR657

20 BUSHING-PIPE .........oiiiiieiie et 1 64E2G

21 AUTOMATIC DRAIN VALVE (Optional)...........ccccccuveene 1 90AR319

22 PIPE-NIPPLE (Optional).........cccccoeueriiieeciiecciee e 1 63F21G
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Order by Part Number and Description. Reference Numbers are for your convenience only.

277EBES10 )
(Ref. Drawing)

DISCHARGE PIPING — BASE MOUNTED UNITS
(WITH SEPARATOR)

B/M: 211EBE4019;

303EBE4019

Ref.
No. Name of Part Qty. Part No.

1 NIPPLE.......ci it 2 63H1G

2 ELBOW .t 3 64C6G

3  CONNECTOR-TUBE .....cccoitiieeectieee e 2 86H138

4  TUBEWITHFITTINGS ..o 1 203EBE863

5 TRAP s 1 83C78

6 NIPPLE. ... e 1 63N16X134G

7 BRACKET ..ottt 1 204EJB142

T U = 1 ] R 1 143738

S V1 O N SR 2 50AW4

O NUT e e 1 50AW5

T1 SCREW ..ottt 1 75LM51
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Order by Part Number and Description. Reference Numbers are for your convenience only.
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® 276EBE810
(Ref. Drawing)

DISCHARGE PIPING — TANK MOUNTED UNITS
(WITH SEPARATOR)

B/M: 210EBE4019;

302EBE4019

Ref.
No. Name of Part Qty. Part No.

1 NIPPLE ...ttt 3 63H1G

2 ELBOW. ...ttt 3 64C6G

3 CONNECTOR-TUBE........ccoieieeeciee e 4 86H138

4 TUBE WITH FITTINGS ..o 1 203EBE863

5 TRAP < 1 83C78

6 TUBEWITHFITTINGS ... 1 204EBES863

7 BRACKET .....ooiiiiieee ettt 1 202EJB142

8 U-BOLT oot 1 15U59

9 NUT e 2 50AW3

1O NUT e 1 50AW5

11 SCREW ... 1 75LM51
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Order by Part Number and Description. Reference Numbers are for your convenience only.

278EBE810
(Ref. Drawing)

DISCHARGE PIPING — TANK MOUNTED UNITS
(WITHOUT SEPARATOR - TRAP)

B/M: 212EBE4019

Ref.
No. Name of Part Qty. Part No.
1 NIPPLE ...ttt 2 63H1G
2 ELBOW ...ttt 2 64C6G
3 CONNECTOR-TUBE........ccotiiiieciie e 2 86H138
4 TUBE WITHFITTINGS ......oooiiieeeeceee e 1 205EBE863
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Order by Part Number and Description. Reference Numbers are for your convenience only.

THERMAL VALVE
(Thermostatic Mixing)

////////

7
I=

90AR1093 ASSEMBLY VALVE - THERMAL (ALUMINUM HOUSING)

Ref.

No. Name of Part Qty. Part No.
1 VALVE BODY (3/4”) c.eeeiiteiiiiee et 1 2117072
2 VALVE COVER (3/4”)..cciiiiiiiiie it 1 2117073

VALVE KIT (Includes Items 3, 4 & 5)
150° THERMOSTAT (Optional) ........cccceveeeerieeenen. 1 2115542
160° THERMOSTAT (Optional) ........ccccceveeerieeennnen. 1 2115543
170° THERMOSTAT (Standard) ........ccccoeveerieeennnen. 1 2117074
180° THERMOSTAT (Optional) ........cccoevveeerieeennen. 1 2117075
3 O-RING  (Included in Valve Kit) ........ccoccoeeeiiiiieiiineen. 1
4 LIP SEAL (Included in Valve Kit).........ccocoeviiiiiiiienieene. 1
5 ELEMENT (Included in Valve Kit) ........ccccccoviiieiiiiiiennnns 1
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Order by Part Number and Description. Reference Numbers are for your convenience only.

:
13 )i — 15
2 ~>
1 10
8
9
6
7
> 4
2
- 3
|
SUBTRACTIVE PILOT VALVE
Ref. No. Name of Part Qty. Part No.
VALVE-SUBTRACTIVE PILOT (Includes Items 1 thru 15 2009398
1 RING-SEAT ..ottt n 1 2008021
2 DISC-SEAT ... .t 1 2010080
3 GASKET ...ttt 1 2008019
4 GASKET ...ttt 1 2008017
6 DIAPHRAGM SET (Set of 5) ...evvveeiiiieeecieee e 1 2008018
7 PLATE-PRESSURE ..ottt 1 2008015
8 STOP-DIAPHRAGM .......ooeiiiiiiieiieee et 1 2008016
9 LOCKWASHER ...ttt 1 95B1
10 NUT ettt e e sabe e e reeesnreeans 1 2008888
11 DAMPER ...ttt 1 2008711
12 SPRING ... .ot 1 2008014
13 BUTTON-SPRING.......cociiiiiiiiiieesiee st 1 2008891
14 LOCKNUT ...ttt ettt et eeneean 1 50Y2
15 SCREW ...ttt 1 2008952

NOTE: Itis necessary to replace some parts in groups to insure satisfactory repair. When replacing
diaphragm, also replace both diaphragm and seat gaskets. When replacing seat disc or seat
ring, replace the mating seat ring or disc and the seat disc gasket.
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CONTROL GROUP

317EBE810-C
(Ref. Drawing)

TEE 1O INLET AREA -

TUBE EXTENDS THROUGH

PORT “C”
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DRIVE GROUPS - 15, 20, 25 & 30 HP
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Order by Part Number and Description. Reference Numbers are for your convenience only.

A INCLUDED WITH
. SLIDE BASE
\\ \‘*’\:
&\\\d
N
o <
310EBES810-B

(Ref. Drawing)

MAIN MOTOR GROUP

Ref. No. Name of Part Qty. Part No.
1 MOTOR.....ccteiieeieee e 1 *
2 BASE ... 1 *
3 LOCKWASHER .......coocoiveiiiieeee 4 95B5
4 SCREW...coiiiiiiiieiee e 4 75LM135
5 NUT e 4 50AW35

* Selective -- See pages 69 and 70
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Order by Part Number and Description. Reference Numbers are for your convenience only

342EFC810-A
(Ref. Drawing)

[::] NOTES:

A — ITEM 3 1S NOT REPLACED WHEN CONVERSION
KIT 313EFC6005 IS INSTALLED.

FUSE AND DECAL GROUP (230V)

B/M: 350EFC4007

QTY. 230 VOLT
1 FUSE. ..o 2 24CA2785
2 DECAL ... 1 264AUX077
3 DECAL ..o 1 297AUX077
4  VOLTAGE MARKER.......cooiiiic e 1 69F51
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Order by Part Number and Description. Reference Numbers are for your convenience only.

0 CENTERED ON PANEL

CENTERED ON PANEL
BASE NOUNTED DNLY

BASE NIUNTED ONLY 322EBE810-A
(Ref. Drawing)

ENCLOSURE - HARDWARE & DECALS

B/M: 305 &
306EBE4017
Ref.
No. Name of Part Qty. Part No.
1 LATCH. .. e 6 31D68
2 SEAL (INFEET) e 28  32E12
3 SCREW ... 20 75LM150
A NUT e an 22  50AW5
5 SCREW ... e 2 75LM78
6 DECAL GD..ooeeeeeee e 2 VP1039380
7 DECAL (GARDNER DENVER)......ccoeeieeieeeeeeeeeee 1 VP1044830
8 KEY (NOtShOWNn) .....oooumieiieeeeeeeeeee e 2 VP1049035
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Order by Part Number and Description. Reference Numbers are for your convenience only.

A

ENCLOSURE - BASIC PARTS

SN
N

e

323EBE810-A
(Ref. Drawing)

B/M: 304EBE4017

Ref.

No. Name of Part Qty. Part No.
1 HOOD......oeeeeeeeeee e e 1 200EBEO053
b O 1) SRS 3 CC1045543
3 PO ST e enaas 1 CC1045544
4 PANEL.....oo e 1 CC1016658
5 PANEL. ... e 1 CC1016656
6 BRACKET RH SIDE OF CONTROL BOX......ccceeeueeieenee. 1 301EBE142
7 BRACKET (FORMED) TOP OF CONTROL BOX ................ 1 300EBE142
8 BRACKET LH SIDE OF CONTROL BOX.......ccceeoveeeernee 1 302EBE142
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Order by Part Number and Description. Reference Numbers are for your convenience only.

R
=

268EBE810-C
(Ref. Drawing)

QUIET ENCLOSURE — ODP MOTOR ONLY

B/M: 211EBE4017

Ref. No. Name of Part Qty. Part No.
1 e A 1 CC1016661
2 PANEL ... 1 CC1016662
3 INSULATION ..ottt 1 200EJB470
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Order by Part Number and Description. Reference Numbers are for your convenience only.

-

4
N

AN

N

N

269EBE810-C ~L-
(Ref. Drawing)

ENCLOSURE - PANELS

B/M: 209EBE4017 B/M: 210EBE4017

ODP Motors TEFC Motors
Ref. No. Name of Part Qty. Part No. Part No.
1 PANEL......oeeeeeeeeeeeeeee e 1 CC1016657 CC1016659
2 PANEL.......ooieeeee e, 1 CC1016660 CC1016660
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MAIN MOTOR (EISA - EFFICIENCY, ODP/TEFC)

(FULL VOLTAGE)
15 HP 20 HP 25 HP 30 HP
Name of Part Part No. Part No. Part No. Part No.
EISA EFFICIENCY - OPEN DRIP PROOF
MOTOR, 200V 24CA6289 24CA6301 24CA6313 24CA6325
MOTOR, 230V 24CA6290 24CA6302 24CA6314 24CA6326
MOTOR, 460V 24CA6290 24CA6302 24CA6314 24CA6326
MOTOR, 575V 24CA6291 24CA6303 24CA6315 24CA6327
EISA EFFICIENCY - TOTALLY ENCLOSED FAN COOLED
MOTOR, 200V 24CA26924 24CA6304 24CA6316 24CA6328
MOTOR, 230V 24CA6293 24CA6305 24CA6317 24CA6329
MOTOR, 460V 24CA6293 24CA6305 24CA6317 24CA6329
MOTOR, 575V 24CA6294 24CA6306 24CA6318 24CA6330
MOTOR BASES
HP Motor Frame Part No.
15 254 24AZ21
20 256 24AZ22
25 284 24AZ23
30 286 24AZ24
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MAIN MOTOR (EISA - EFFICIENCY, ODP/TEFC)
(WYE DELTA)

15 HP 20 HP 25 HP 30 HP
Name of Part Part No. Part No. Part No. Part No.
EISA EFFICIENCY - OPEN DRIP PROOF
MOTOR, 200V 24CA6295 24CA6307 24CA6319 24CA6331
MOTOR, 230V 24CA6296 24CA6308 24CA6320 24CA6332
MOTOR, 460V 24CA6296 24CA6308 24CA6320 24CA6332
MOTOR, 575V 24CA6297 24CA6309 24CA6321 24CA6333
EISA EFFICIENCY - TOTALLY ENCLOSED FAN COOLED
MOTOR, 200V 24CA6298 24CA6310 24CA6322 24CA6334
MOTOR, 230V 24CA6299 24CA6311 24CA6323 24CAB335
MOTOR, 460V 24CA6299 24CA6311 24CA6323 24CAB335
MOTOR, 575V 24CA6300 24CA6B312 24CA6328 24CA6336
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REPAIR KITS

Your Gardner Denver rotary screw compressor is designed and manufactured for many years of reliable
operation. All components are engineered to exacting specifications, which will function together as a system
to provide maximum efficiency. To insure the continuing integrity of compressor operation, use only original
quality genuine Gardner Denver replacement parts and accessories.

Name of Part Qty. Part No.
ROUTINE MAINTENANCE KIT ..oiiiiiiiieie et 304EBE6013
ELEMENT, AIR FILTER .....coiiiiieiie ittt 2 2118314
ELEMENT, OIL FILTER ...ttt 3 2116128
PERIODIC MAINTENANCE KIT (Inlet Valve).........ccccoooiiiiiiieeie e 302EBE6013
O-RING .ttt et e te e ae e e ee et e eae e eneeeneeenean 1 25BC440
] N R 1 78H22
] N[ SR 1 78W59
L@ N S 1 25AM15
RING-RETAINING .....oooiiiiieieiieeit ettt see st seee e eee e sneenneeas 1 74D87
GASKET (ELIMINATORY) ...cttitiesiie sttt tee et snee e naeesneesneas 1 25BC222
OIL SEPARATOR ELEMENT .....oiiiiitiiiiiiieite et 1 2116717
FIELD ENCLOSURE KIT (ODP Motor)(Field Conversion Kit) (Std).................. 1 300EBE6005
FIELD ENCLOSURE KIT (TEFC Motor)(Field Conversion Kit) (Std)................ 1 301EBE6005
QUIET ENCLOSURE KIT (ODP Motor) (Field Conversion Kit) (Quiet)............ 1 302EBE6005
ELECTRICAL CONTROL KIT ..ottt 307EBE6013
PRESSURE TRANSDUCER ......ooiiiiieiere e 2 88H365
ELECTRICAL PROBE ...ttt 2 21D264
VALVE-SOLDNOID ..ottt ettt 1 91B250
VALVE SOLENOID ..ottt ettt 1 91B248
VACUUM SWITCH ...ttt 1 88H195
PNEUMATIC CONTROL KIT . .oiiiiiiiiiie et see e 300EBE6013
VALVE-SUBTRACTIVE PILOT ..ottt 1 2009398
VALVE-CONTROL ....ceitiiiiteitesieesiee ettt sieeseae e te et e sseesneesnneeseenneeas 1 90AR1034
VALVE-CHECK.....ccittiiiiiit ettt sttt 3  90AR261
CONTROL VALVE ...ttt 1 90AR1082
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REPAIR KITS (CONTINUED)

Name of Part Qty Part No.
TOUCH-UP PAINT ..ottt et et eaae e
5-GALLON (WHITE) ¢ttt 1 28H76
1-GALLON (WHITE) .ottt 1 28H84
1-QUART CAN (WHITE)....eieiiie ittt 1 28H83
DRIVE SHAFT SEAL KIT ...ttt ettt 301EFD6029
SHAFT SEAL ...ttt ettt ettt 1 89532919
GASKET ...ttt ettt et e et et e et e e ebe e eabe e erea s 1 30805908
WEAR SLEEVE ..ottt 1 89533499
GASKET ELIMINATOR ..ottt 1 25BC632
DUST SEAL ...t e e 1 89599799
DRIVE SHAFT SEAL TOOL KT ...ooitiiiiicieete ettt eneas 305EBE6013
SHAFT SEAL TOOL (DIift) ..ccveiveeeieeeiie sttt s 1 03416008
ASSEMBLY TOOL ....ciiiiiiiiiie ettt ettt sae e sne e 1 37917818
SHAFT SEAL TOOL ...ttt ettt ettt 1 03424708
WEAR SLEEVE PULLER .......coiiii ettt 1 89587189
PERIODIC OVERHAUL KIT ...oiiiiieceeeee et 307EFD6013
SHAFT SEAL KIT oottt 1 30834028
OVERHAUL KIT ..ottt 1 50308830
O-RING ...ttt 1 89558369
GASKET KIT oottt ettt ettt sttt e st e eraeenteesteesbeesneaenseenns 306CGC6013
GASKET ..ttt ettt ettt e a et e et e be e te e e e ereebeenaeenaeenaes 1 22318708
O-RING ..ottt ettt st e e et e e be e s b e sar e e nae e be e teesteeenreenreeas 2 87908849
O-RING ..ottt ettt e e b e et te et e e beeeteeenreeraea 1 87090019
PN ettt e et e ae e et e et e ebeeabeeeaeeeaaeaaras 2 81531869
LUBRICANT (AEON 9000SP) — STANDARD .......ccoieitieitiiiteecie ettt
B-GALLON PAIL ...ttt ettt 1 28H109
55-GALLON DRUM ......oioitieiiieiieiie ettt 1 28H103
LUBRICANT (AEON 9000TH) .....ooiuieiiieiiie ettt ettt
B-GALLON PAIL ..ottt ettt ettt 1 28H286
55-GALLON DRUM .......oiiitieiiiiiiecte ettt 1 28H270
LUBRICANT (AEON B000FG) .....cccieiiieiieiiiecieecieeciiesiesve et et saee e ereenreesnee
B-GALLON PAIL ..ottt ettt ettt st 1 28H99
55-GALLON DRUM ... oo 1 28H100
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REPAIR KITS (CONTINUED)

Name of Part Qty. Part No.
LUBRICANT (AEON B000FG=68).......ccueeiiueieiiiieeiiiee e ettt
B-GALLON PAIL ...ttt ettt 1 28H314
55-GALLON DRUM ..ottt 1 28H315
LUBRICANT (AEON BIO) .....uiiiiiiieceiee ettt ettt
B-GALLON PAIL ..ottt ettt 1 28H102
55-GALLON DRUM ........ooitiiitiiitiice ettt 1 28H103
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WARNING - PROHIBITION — MANDATORY LABEL INFORMATION

Gardner Denver Rotary Screw compressors are the result of advanced engineering and skilled
manufacturing. To be assured of receiving maximum service from this machine, the owner must exercise
care in its operation and maintenance. This book is written to give the operator and maintenance department
essential information for day-to-day operation, maintenance and adjustment. Careful adherence to these
instructions will result in economical operation and minimum downtime.

Boxed text formats are used, within this manual, to alert users of the following
conditions:

Safety Labels are used, within this manual and affixed to the appropriate areas of the
compressor package, to alert users of the following conditions:

A DANGER

Indicates a hazard with a high level of risk, which if not avoided, WILL result in death
or serious injury.

Equipment Starts Automatically Health Hazard — Explosive Release of Pressure

00THCS, LG No. THBCISOAC

Cutting of Finger or Hand Hazard — Rotating High Voltage — Hazard of Shock, Burn or Death
Impeller Blade Present Until Electrical Power is Removed

Cutting of Finger or Hand Hazard — Rotating Fan

Blade Entanglement of Fingers or Hand — Rotating Shaft
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Indicates a hazard with a medium level of risk, which if not avoided, COULD result in
death or serious injury.

Asphyxiation Hazard — Poisonous Fumes or Toxic Gas in Compressed Air

/A CAUTION

Indicates a hazard with a low level of risk, which if not avoided, MAY result in a
minor or moderate injury.

SHOTHCRLLC Mo WUCISOAC

Burn Hazard — Hot Surface

PROHIBITION - MANDATORY ACTION REQUIREMENTS

Do Not Operate Compressor with Guard Lockout Electrical Equipment in De-Energized
Removed State

Read the Operator’s Manual Before Proceeding
with Task

Handle Package at Forklift Points Only
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SAFETY PRECAUTIONS

Safety is everybody’s business and is based on your use of good common sense. All situations or
circumstances cannot always be predicted and covered by established rules. Therefore, use your past
experience, watch out for safety hazards and be cautious. Some general safety precautions are given below:

A DANGER

Failure to observe these notices could result in injury to or death of personnel.

Keep fingers and clothing away from rotating fan, drive coupling, etc.

Disconnect the compressor unit from its power source, lockout and tagout before working on
the unit — this machine is automatically controlled and may start at any time.

Do not loosen or remove the oil filler plug, drain plugs, covers, the thermostatic mixing valve
or break any connections, etc., in the compressor air or oil system until the unit is shut down
and the air pressure has been relieved.

Electrical shock can and may be fatal.

Perform all wiring in accordance with the National Electrical Code (NFPA-70) and any
applicable local electrical codes. Wiring and electrical service must be performed only by
qualified electricians.

Open main disconnect switch, lockout and tagout before working on the control, wait 10
minutes and check for voltage.

Failure to observe these notices could result in damage to equipment.

Stop the unit if any repairs or adjustments on or around the compressor are required.

Do not use the air discharge from this unit for breathing — not suitable for human
consumption.

An Excess Flow Valve should be on all compressed air supply hoses exceeding 1/2 inch
inside diameter (OSHA Regulation, Section 1926.302).

Do not exceed the rated maximum pressure values shown on the nameplate.

Do not operate unit if safety devices are not operating properly. Check periodically. Never
bypass safety devices.
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1 General Information

The AirSmart™ Controller was designed specifically for use in the Gardner Denver Global Line of variable
speed, rotary screw air compressors. The AirSmart™ Controller is also capable of controlling fixed speed air
compressors which use traditional motor starters. The microprocessor-based unit can control up to three
Variable Frequency motor Drives (VFDs) while monitoring all necessary temperature and pressure points
within the compressor in order to safely operate the machine and satisfy user air demand. The Control Panel

displays a comprehensive overview of the compressor status and allows easy access to operational
parameters such as pressure set points, alarm set points and language selection.

1.1

SN N N N N N N N N N N NN

AirSmart Controller Features

Microprocessor controlled

Low voltage 24 VDC operation

Supports up to thee VFDs via Modbus link

Compressor air regulation via PID control

Can control variable speed or fixed speed compressors.

Intelligent limiting for operation in extreme environmental conditions

Feature rich error handling for safe machine operation

Expandable to meet the 1/O needs of large compressor packages

Up to five pressure transducer inputs

Up to five temperature transducer inputs

Up to three discrete inputs for user control

Up to two discrete outputs for user status

Sequence capability for control of up to eight compressors (w/ opt. Communications Module)
RS-232 Serial communications for local monitoring (w/ opt. Communication Module)

Ethernet communications for remote monitoring (w/ opt. Communications Module)

1.2 Control Panel Features

NN NN

4 x 20 Character LCD display with LED back lighting is easy to read in all lighting conditions.
9 Buttons for easy compressor control and menu navigation

4 status LEDs for “at-a-glance” compressor status

Password protection of setup parameter menus

Multiple language support
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Right Arrow Button
>
The Right Arrow button is used to navigate horizontally to the next Operational or Adjustment menu.

Up Arrow Button

F N
The Up Arrow button is used to navigate vertically to the next item inside a menu.
Down Arrow Button
w
The Down Arrow button is used to navigate vertically to the next item inside a menu.
Plus Button
+
The Plus button is used increment the value of a selected parameter while in the edit mode.

Minus Button

The Minus button is used decrement the value of a selected parameter while in the edit mode.
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3 Quick Start Guide

3.1

Operat

RUN

to 100

ion of the AirSmart controller is easy. Simply select a Target Pressure and then press the Run

button to start the compressor, no other settings are required. The Target Pressure comes preset
PSI from the factory. The Unload Pressure is preset to 110 PSI. If a different pressure setting is

desired, the following steps can be used as a guide.

Setting the Target Pressure

The Target Pressure setting is used to set the operating point of the compressor. To make any
adjustments in the operation of the compressor, the machine must be stopped and in the Ready

mode. Stop the compressor by pressing the Stop/Reset [ sweme= button. The front panel display
should read “READY” on line 3.

0 PSI 75°F
10 HRS AUTOMATIC
READY
NO SERVICE ADVISORY

Next, press the Enter .= button to access the Adjustment Menu tree

ADJUSTMENT MENU
OPERATION ADJUSTMENT

(SELECT SUB MENU)

Since the Target Pressure setting is under the Operation Adjustment menu, press Enter \.=——
again to access that sub-menu

OPERATION ADJUSTMENT
LANGUAGE-LANGUAGE
ENGLISH (US)
(SELECT PARAMETER)

The Target Pressure is the second item in the Operation Adjustment sub-menu so press the Down
~_< button to navigate to the Target Pressure setting.

OPERATION ADJUSTMENT
TARGET PRESSURE
100 PSI
(SELECT PARAMETER)
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To change the Target Pressure, press the Enter . == button to edit the value.

OPERATION ADJUSTMENT
TARGET PRESSURE
1000 psI
(EDIT PARAMETER)

A flashing cursor will appear covering the least significant digit in the Target Pressure value, use the
Plus I * 2 and Minus .=/ buttons to change its value. Use the Right . *-< and Left \..* _ buttons to
move the cursor to other digits in the Target Pressure value. When the desired Target Pressure

value is displayed, press the Enter \.==-. button to save the new value. Pressing the Stop/Reset

=ers=sr | hutton will abort the change and restore the previous value.

In order to save the changes made to parameters, press the Stop/Reset button to go back to the
heading of the current menu and then press the Stop/Reset button again. If parameter changes have
been made, the following screen will appear.

STORE MODIFIED
PARAMETERS?
STOP = NO
ENTER = YES

To permanently save the changes that were made, press the Enter .= button. If the Stop/Reset

button is pressed, the parameter changes will be lost the next time the compressor power is turned
off.

3.2 Setting the Load and Unload Pressure

After setting the Target Pressure, set the Unload and Load Pressures values in a similar fashion. The
Unload pressure is the third item in the Operation Adjustment sub-menu so press the Down .~
button to navigate to the Unload Pressure setting. The Unload Pressure will control at which
pressure the compressor unload and stops.

OPERATION ADJUSTMENT
UNLOAD PRESSURE
110 PSI
(SELECT PARAMETER)

The Load pressure is the fourth item in the Operation Adjustment sub-menu so press the Down .~
button to navigate to the Load Pressure setting. The Load Pressure will control at which pressure the
compressor will startup again after unloading.

OPERATION ADJUSTMENT
LOAD PRESSURE
100 PSI
(SELECT PARAMETER)
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4 Air Compressor Control

4.1

The AirSmart Controller has been successfully implemented in a wide variety of compressor types within
the Gardner Denver product line from large variable speed, multi-stage, rotary screw compressors to
small fixed speed models. Each type of machine requires a certain amount of complexity for control and
the AirSmart Controller can employ everything from PID control loops with specialized 1/O down to
simple binary (on/off) control. The following paragraphs present a brief description of how the AirSmart
Controller regulates pressure depending on machine type

Variable Speed Compressors

A variable speed compressor employs a Variable Frequency Drive (VFD) to regulate the airflow by
speeding up or slowing down the main motor which is directly connected to the airend. The Gardner
Denver VS and VST line of compressors are variable speed machines. The TARGET PRESSURE
setting is used to generate a difference value (error value) when compared to the package discharge
or PLANT PRESSURE signal. The TARGET PRESSURE setting is compared to the air storage
receiver or SYSTEM PRESSURE signal on units with the optional communications module that are
run in Sequence mode of operation. The error value is fed into a PID (Proportional, Integral and
Derivative) algorithm in the AirSmart Controller which produces an appropriate command for the VFD
to change the speed of the main motor thereby increasing or decreasing the pressure so that the
PLANT PRESSURE value will match the TARGET PRESSURE value. In a two-stage, variable speed
compressor, a second PID algorithm is used to match the power output from the second stage VFD
to that of the first stage VFD. PID control algorithms require tuning in order to function correctly
without losing control of the machine. The PID algorithms in the AirSmart Controller were carefully
tuned for each compressor model during the product development process and do not require any
further adjustment by the end user.

During normal operation, as the demand for air increases, the speed of the compressor will also
increase to meet the demand. When the speed of the compressor reaches the set maximum value
for the given the TARGET PRESSURE setting, it will not increase any further. As the demand for air
decreases, the speed of the compressor will decrease down to the set minimum value for the given
TARGET PRESSURE setting. If the demand for air continues to decrease, the PLANT PRESSURE
value will increase until it reaches the UNLOAD PRESSURE value programmed into the AirSmart
Controller at which time the compressor will unload and the main motor will stop. The compressor
will start again when PLANT PRESSURE falls below the LOAD PRESSURE setting. The minimum
and maximum motor speeds are fixed in the controller for each compressor model to ensure that the
motor and VFD current limits are not exceeded at any given TARGET PRESSURE setting.

4.2 Variable Flow Compressors

A variable flow compressor can be defined as a machine which uses a fixed speed motor (with a
traditional full voltage or wye-delta starter) but can regulate the air flow by using mechanical devices
such as a turn valve to change the size of the compression chamber in the airend or a variable inlet
valve to restrict the intake of air. The Gardner Denver Electra-Saver line of compressors are an
example of variable flow machines. In the case of a compressor with an inlet valve and a turn valve,
two separate PID algorithms are used which control each device based on the package discharge
pressure, that is, PLANT PRESSURE is compared to TARGET PRESSUE. So that the two
independent algorithms do not attempt to cancel or fight each other, each is used in succession while
the compressor is operating in different flow regions. The TARGET PRESSURE setting is compared
to the air storage receiver or SYSTEM PRESSURE signal on units with the optional communications
module that are run in Sequence mode of operation. In a typical Gardner Denver machine, the turn
valve is used to control the flow between 100% and typically 40% of full capacity while the inlet valve
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is used to control the flow at even lower capacity levels. The AirSmart Controller can also be
programmed to use only the inlet valve for flow control over the full capacity range of the machine.

At full capacity, the inlet valve is fully open and the turn valve is in the fully closed state. As the air
demand decreases, the AirSmart Controller will open the turn valve to decrease the capacity of the
airend to match the demand and keep the PLANT PRESSURE value at the TARGET PRESSURE
setting. When the turn valve is fully open and as the demand continues to decrease, the AirSmart
Controller will begin to close the inlet valve to further decrease the air flow after PLANT PRESSURE
has risen to TARGET PRESSURE + 3 PSI. The 3 PSI offset helps keep the two PID controllers from
interfering with each other. Decreasing the demand for air from this point will cause either the inlet
valve to fully close or the pressure to rise to the UNLOAD PRESSURE setting both of which will
cause the compressor to unload. If the demand increases the inlet valve will open followed by the
closing of the turn valve to meet the new demand. If the demand does not increase, the compressor
package will eventually stop. The compressor will start again when the PLANT PRESSURE value
falls below the LOAD PRESSURE setting.

4.3 Fixed Speed Compressors

A fixed speed compressor is the simplest type of machine in the Gardner Denver product line and
uses a fixed speed motor along with a binary inlet valve (open or closed) for flow control. The Integra
compressor series offered by Gardner Denver are representative of this type of machine. In a simple
fixed speed compressor, the TARGET PRESSURE setting in the AirSmart Controller is ignored due
to the fact that there is no way to partially restrict the air flow. The controller loads (starts) and
unloads (stops) the compressor based only on the LOAD PRESSURE and UNLOAD PRESSURE
settings. The LOAD PRESSURE and UNLOAD PRESSURE settings are compared to the air storage
receiver or SYSTEM PRESSURE signal on units with the optional communications module that are
run in Sequence mode of operation.

13-17-600 Page 14



5 AirSmart Controller Menus

5.1

The AirSmart Controller has two sets of menus that serve as a window into the operation of the
compressor. The first set is the Operational Menus, which allow the user to observe the current status of
various parts of the compressor like the motor(s) or the air-oil separator. The second set of menus are
the Adjustment Menus, which allow the user to change the operating parameters of the compressor such
as the plant pressure set point and the high temperature alarm limit. The default values for the adjustable
parameters are determined by the Controller Model Table stored in the controller’'s memory.

Operational Menus

The Operational Menus are available at all times - while the compressor is running, stopped or even
while in a fault condition. To enter the Operational Menu trees press the Right . > or Left .«
buttons to access one of eight different menus. Once the desired menu heading is shown in the
fourth line of the display, use the Up . %< and Down [~ buttons to access the individual items in
the selected menu, which are also shown in the fourth line of the display. If the Up or Down buttons
are not pressed within five seconds of pressing the Right or Left buttons, the fourth line of the display
will return to its previous state.

It is not necessary to navigate back to the top of a particular menu in order to enter another menu.

Simply press the Right L2 or Left \.« J buttons to go back to the heading of the current menu and
then use the Right or Left buttons again to find the desired menu heading as described above.

» Note: Advisory fault information is also shown in the fourth line of the display. If an advisory is

active and the fault condition has not been cleared, the Operational Menu text will be periodically
replaced by the advisory text.
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4.1.1 Operation Menu

The Operation Menu gives the user the ability to change the pressure set points and the operating
mode while the compressor is running or stopped. While in the Operation menu, small incremental
changes can be made to the parameter values using the Plus I * 2 and Minus . = buttons. When

changing parameters, the “=" character will change to “~>” to show that the value has been changed.
Pressing the Enter \.=—- button will apply the change.

0 PSI 75°F
125 HRS AUTOMATIC
READY
OPERATION

1. Target Pressure

The first item in the Operation menu is the Target Pressure. This value is the pressure set point
of the compressor. When the Target Pressure is changed, the Unload Pressure and the Load
Pressure values are also changed by the same amount as the Target Pressure. If this action is
not desired, the Unload and Load Pressure values may be changed individually. The Target
Pressure can also be changed inside the Operation Adjustment menu.

0 PSI 75°F
125 HRS AUTOMATIC
READY
TARGT PRES=100PSI

Min Value: Min Target Pressure in Unit Setup Adjustment menu
Max Value: 181 PSI (12.5 bar)
Default Value: 100 PSI (7 bar)

2. Unload Pressure
The next item in the Operation menu is the Unload Pressure. This pressure value is where the

compressor will unload and begin the unload/stop sequence. The Unload Pressure value cannot
be set any lower than [Target Pressure + 5 PSI].

0 PSI 75°F
125 HRS AUTOMATIC
READY
UNLOD PRES = 110 PSIT

Min Value: Target Pressure + 5 PSI (0.3 bar)
Max Value: 185 PSI (12.8 bar)
Default Value: 110 PSI (7.5 bar)
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Load Pressure

The next item in the Operation menu is the Load Pressure. This pressure value is where the
compressor will load again after an unload/stop sequence. The Load Pressure value cannot be
set any higher than Target Pressure.

0 PSI 75°F
125 HRS AUTOMATIC
READY
LOAD PRES = 100 PST

Min Value: 30 PSI (2 bar)
Max Value: Target Pressure
Default Value: 100 PSI (7 bar)

Operating Mode

The next item in the Operation menu is the Operating Mode. The controller can be set to one of
four operational modes; Automatic, Sequence, Low Demand and Constant.

0 PSI 75°F
125 HRS AUTOMATIC
READY
OP MODE = AUTOMATIC

AUTOMATIC: (Default mode) the compressor uses its internal modulation algorithms and the
motor(s) will stop after it goes through the timed unload/blowdown sequence using the Blowdown
and Auto Timers.

SEQUENCE: The compressor is part of a sequenced group of machines. Refer to Gardner
Denver document 13-17-604 for further details about sequencing with the AirSmart Controller.

LOW DEMAND: The compressor uses its internal modulation algorithms but motor(s) will NOT
stop after it goes through the timed unload/blowdown sequence. The Blowdown Timer is used,
however, the Auto Timer is ignored in Low Demand mode.

CONSTANT: The compressor uses its internal modulation algorithms but motor(s) will NOT stop

and the compressor will NOT blowdown after it unloads. The Blowdown and Auto Timers are
both ignored in Constant mode.
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4.1.2 Maintenance Info Menu

The Maintenance Menu gives the user access to the current status of all the maintenance counters

and system timers.

0 PSI

75°F

125 HRS AUTOMATIC
READY

MAINTENANCE INFO

Total Hours

The first item in the Maintenance Info menu is the total number of hours the compressor has been
in operation. This information is also available in the second line of the display during normal
compressor operation.

75°F
AUTOMATIC
READY
125 TOT HRS

0 PSI
125 HRS

Loaded Hours

The next item in the Maintenance Info menu is the number of hours the compressor has been
loaded.

75°F
AUTOMATIC
READY
120 LOAD HRS

0 PSI
125 HRS

Time To Next Oil Filter Change

The next item in the Maintenance Info menu is the number of hours before the next oil filter
change is needed. The Qil Filter Change Interval Timer can be reset under the Maintenance
Adjust menu. The Oil Filter Change Interval Time can be changed under the Unit Setup Adjust
menu

75°F

AUTOMATIC
READY

OIL FLTR IN 1000 H

0 PSI
125 HRS
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4. Time To Next Oil Change

The next item in the Maintenance Info menu is the number of hours before the next oil change is
needed. The Oil Change Interval Timer can be reset under the Maintenance Adjust menu. The
Oil Change Interval Time can be changed under the Unit Setup Adjust menu.

0 PSI 75°F
125 HRS AUTOMATIC
READY
OIL CHNG IN 8000 H

5. Time To Next Oil Sample

The next item in the Maintenance Info menu is the number of hours before the next oil sample
should be taken. The Oil Sample Interval Timer can be reset under the Maintenance Adjust
menu. The Oil Sample Interval Time can be changed under the Unit Setup Adjust menu.

0 PSI 75°F
125 HRS AUTOMATIC
READY
OIL SAMPLE IN 1000H

6. Time To Next Separator Element Change

The next item in the Maintenance Info menu is the number of hours before the next separator
element change is needed. The Separator Element Change Interval Timer can be reset under
the Maintenance Adjust menu. The Separator Element Change Interval Time can be changed
under the Unit Setup Adjust menu.

0 PSI 75°F
125 HRS AUTOMATIC
READY
OIL SEPR IN 6000 H

7. Time To Next Air Filter Change

The next item in the Maintenance Info menu is the number of hours before the next air filter
change is needed. The Air Filter Change Interval Timer can be reset under the Maintenance
Adjust menu. The Air Filter Change Interval Time can be changed under the Unit Setup Adjust
menu.

0 PST 75°F
125 HRS AUTOMATIC
READY
AIR FLTR IN 3000 H
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8. Time To Control Box Filter Change

The next item in the Maintenance Info menu is the number of hours before the next control box
filter change is needed. The Control Box Filter Change Interval Timer can be reset under the
Maintenance Adjust menu. The Control Box Filter Change Interval Time can be changed under
the Unit Setup Adjust menu.

0 PSI 75°F

125 HRS AUTOMATIC > Note: This parameter is not
READY available in all compressor

CBOX FLTR IN 1000 H packages.

9. Time To Next Motor Lubrication

The next item in the Maintenance Info menu is the number of hours before motor lubrication is
needed. The Motor Lubrication Interval Timer can be reset under the Maintenance Adjust menu. The
Motor Lubrication Interval Time can be changed under the Unit Setup Adjust menu.

0 PSI 75°F

125 HRS AUTOMATIC » Note: This parameter is not
READY available in all compressor

MTR LUBE IN 2000 H packages.

10. Start Timer

The next item in the Maintenance Info menu is the current value of the Start Timer. The Start
Timer is used to control the amount of time the compressor will run at before moving on to the
modulation phase after the RUN button has been pressed. The Start Timer Interval is set under
the Operation Adjust menu in the Adjustment menu tree.

0 PSI 75°F
125 HRS AUTOMATIC
READY
START TIMER 0:00

11. Blowdown Timer

The next item in the Maintenance Info menu is the current value of the Blowdown Timer. The
Blowdown Timer is used to control the amount of time the compressor will run unloaded before
starting the blowdown process. The Blowdown Timer Interval is set under the Operation Adjust
menu in the Adjustment menu tree.

0 PST 75°F
125 HRS AUTOMATIC
READY
BLOWDWN TIMER 0:00
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12. Auto Timer

The next item in the Maintenance Info menu is the current value of the Auto Timer. The Auto
Timer is used to control the amount of time the compressor will run during the blowdown process.
The Auto Timer interval is set under the Operation Adjust menu in the Adjustment Menu tree.

0 PSI 75°F
125 HRS AUTOMATIC
READY
AUTO TIMER 0:00

13. Average Capacity

The next item in the Maintenance Info menu shows the Average Capacity of the compressor
based on a moving window average function which samples the compressor speed every five
minutes and calculates the capacity using the last twelve samples (1 hour of data).

0 PSI 75°F
125 HRS AUTOMATIC > Note: This parameter is only
READY available in variable speed
AVG CAP 600 CFM compressor packages.

14. Average Percent Capacity

The next item in the Maintenance Info menu shows the Average Percent of Full Capacity of the
compressor based on a moving window average function which samples the compressor speed
every five minutes and calculates the average percent capacity using the last twelve samples (1
hour of data).

0 PSI 75°F
125 HRS AUTOMATIC > Note: This parameter is only
READY available in variable speed
AVG CAP 70 % compressor packages.

15. Average Package Power

The next item in the Maintenance Info menu shows the Average Package Power of the
compressor based on a moving window average function which samples the drive power output
every five minutes and calculates the average power using the last twelve samples (1 hour of
data).

0 PSI 75°F

125 HRS AUTOMATIC > Note: This parameter is only
READY available in variable speed

AVG PKG PWR 85.0 KW compressor packages.
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16. Current Energy Cost

The next item in the Maintenance Info menu shows the cost of operating the compressor at the
current power level. This number is based on the current package power output and the Energy
Cost value that is entered under the Configuration Adjust menu.

75°F

AUTOMATIC
READY

ENERGY COST 6.35 $/H

0 PSI
125 HRS > Note: This parameter is only
available in variable speed

compressor packages.

17. Cumulative Energy Cost

The next item in the Maintenance Info menu is the Cumulative Energy Cost of operating the
compressor. This value is based on Average Package Power and the Energy Cost value under
the Configuration Adjust menu. The user may reset the cumulative energy cost value under the
Maintenance Adjust menu.

75°F

AUTOMATIC
READY

TOTAL COST 55.39 $

0 PSI
125 HRS > Note: This parameter is only
available in variable speed

compressor packages.

18. Firmware Version

The next four items in the Maintenance Info Menu show the current versions of the AirSmart
Controller Firmware, the Controller Model Table, the Controller Language Table and the
Communications Module firmware (if installed) that are loaded into the AirSmart Controller.

75°F

AUTOMATIC
READY

Vv1.14 ASC 27 Mar 07

0 PSI
125 HRS

75°F

AUTOMATIC
READY

VvV1.09 FCVS 22 Mar 07

0 PSI
125 HRS

75°F

AUTOMATIC
READY

V1.12 LTUS 20 Mar 07

0 PSI
125 HRS

0 PSI 75°F
125 HRS AUTOMATIC
READY
Vv1.02 ACM
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19. Time and Date

The last item in the Maintenance Info Menu is the current time and date kept by the battery
backed, real time clock on the Communications Module. The time and date can be changed
under the Time Adjust menu. This menu item is not displayed if the optional Communications
Module is not installed.

0 PSI 75°F

125 HRS AUTOMATIC > Note: This parameter is only
READY available when Communications

07/04/10 12:59 MON Module is installed.

The date & time format reads as follows:
YY/MM/DD HH:MM DOW

Where:

YY = Year

MM = Month

DD = Date

HH = Hour (using 24 hour clock)
MM = Minute

DOW = Day of week
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4.1.3 Pressures and Temps Menu

The Pressures and Temps menu gives the user access to the current status of all pressure and
temperature values in the compressor package as well as the status of any optional sensors installed
in the compressor package.

100 PSI 95°F
125 HRS AUTOMATIC
LOADED 100%
PRESSURES AND TEMPS

1. Inlet Temperature

The first item in the Pressures and Temps menu is the Inlet Temperature, which reflects the
current ambient temperature outside the compressor package.

100 PST 95°F
125 HRS AUTOMATIC
LOADED 100%
INLET TEMP 80°F

2. Interstage Pressure

The next item in the Pressures and Temps menu is the Interstage Pressure, which reflects the
current air pressure inside the interstage pipe of a two-stage compressor package.

100 PSI 95°F
125 HRS AUTOMATIC » Note: This parameter is only available
LOADED 100% in two-stage compressor packages.

INTRSTG P 28 PSI

3. Interstage Temperature

The next item in the Pressures and Temps menu is the Interstage Temperature, which reflects
the current temperature inside the interstage pipe of a two-stage compressor package.

100 PSI 95°F
125 HRS AUTOMATIC > Note: This parameter is only available
LOADED 100% in two-stage compressor packages.

INTRSTG T 196 °F
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4. Discharge Temperature

The next item in the Pressures and Temps menu is the Discharge Temperature, which reflects
the current temperature at the discharge of the airend but before the air-oil separator. The
Discharge Temperature value is seen in the first line of the display if there is no Plant
Temperature sensor in the system.

100 PSI 95°F
125 HRS AUTOMATIC
LOADED 100%
DSCHRG TMP 197°F

5. Reservoir Pressure

The next item in the Pressures and Temps menu is the Reservoir Pressure, which reflects the
current air pressure at the “wet side” of the air-oil separator.

100 PsI 95°F
125 HRS AUTOMATIC
LOADED 100%
RES PRES 105 PSI

6. Differential Pressure

The next item in the Pressures and Temps menu is the Differential Pressure, which reflects the
current air pressure differential across the air-oil separator. Differential Pressure is calculated as
[Reservoir Pressure — Separator Pressure] when the compressor package contains s Separator
Pressure transducer. Differential Pressure is calculated as [Reservoir Pressure — (Plant Pressure
+ Aftercooler Offset)] in systems that do not have a Separator Pressure transducer. The
Aftercooler Offset is a fixed value that represents the pressure drop across the aftercooler.

100 PsT 95°F
125 HRS AUTOMATIC
LOADED 100%
DIFF PRES 3 PSI

7. Separator Pressure

The next item in the Pressures and Temps menu is the Separator Pressure, which reflects the
current air pressure at the “dry side” of the air-oil separator.

100 PSI 95°F
125 HRS AUTOMATIC » Note: This parameter is not
LOADED 100% available in all compressor
SEP PRES 102 PSI packages.
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8. Separator Temperature

The next item in the Pressures and Temps menu is the Separator Temperature, which reflects
the current temperature at the “dry side” of the air-oil separator.

100 PSI 95°F
125 HRS AUTOMATIC > Note: This parameter is not
LOADED 100% available in all compressor
SEP TEMP 195°F packages.

9. Plant Pressure

The next item in the Pressures and Temps menu is the Plant Pressure, which reflects the current
air pressure at the package discharge port. The Plant Pressure value is also always seen in the
first line of the display. The Plant Pressure value is used to control compressor modulation.

100 PsI 95°F
125 HRS AUTOMATIC
LOADED 100%
PLANT PRES 100 PSI

10. Plant Temperature

The next item in the Pressures and Temps menu is the Plant Temperature, which reflects the
current temperature at the compressor package discharge port. The Plant Temperature value is
also always seen in the first line of the display. The Discharge Temperature value is seen in the
first line of the display if there is no Plant Temperature sensor in the system.

100 PSI 95°F
125 HRS AUTOMATIC > Note: This parameter is not
LOADED 100% available in all compressor
PLANT TEMP 95°F packages.

11. Dryer Temperature

The next item in the Pressures and Temps menu is the Dryer Temperature, which reflects the
current refrigerant temperature of the integrated dyer if present in the system.

100 PSI 95°F
125 HRS AUTOMATIC > Note: This parameter is not
LOADED 100% available in all compressor
DRYER TEMP 43°F packages.
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12,

13.

Oil Pressure

The next item in the Pressures and Temps menu is the Oil Pressure, which reflects the current oil
pressure at the oil manifold, which is the main distribution point for the oil injection system.

100 PSI 95°F
125 HRS AUTOMATIC > Note: This parameter is not
LOADED 100% available in all compressor
OIL PRES 92 PSI packages.

System Pressure

The next item in the Pressures and Temps menu is the System Pressure, which reflects the
current pressure at the system manifold. This parameter is only available when the
Communications Module is installed and the compressor is set up for sequencing. The System
Pressure value is used to control compressor modulation in the Sequence mode. While in the
sequence mode, the System Pressure is shown in the fourth line of the display.

100 PpsI 95°F
125 HRS AUTOMATIC » Note: This parameter is not
LOADED 100% available in all compressor

SYSTM PRES 100 PSI packages.

102 PSI 95°F
125 HRS SEQUENCE
LOADED 100%
SYSTM PRES 100 PSI
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4.1.4 Motor Information Menu

The Motor Information menu gives the user access to the current status of all the Variable Frequency
Drive (VFD) controlled motors (up to three) that are installed in the compressor. The Motor
Information menu is not visible if no VFDs are installed with the exception of Motor Current which is
visible if the current sensor option is installed in a fixed speed compressor.

100 PSI 95°F
125 HRS AUTOMATIC
LOADED 100%
MOTOR INFORMATION

1. Motor Current

The first item(s) in the Motor Information menu is the Motor Current consumption value of each
individual motor in the system followed by the total current consumption of all the motors. In the
first display below, “MTR1” is followed by “MTR2” and “MTR3” depending on which motor is being

observed.

100 PST 95°F
125 HRS AUTOMATIC
LOADED 100%
MTR1 CURRENT 82.0 A

100 PSI 95°F
125 HRS AUTOMATIC
LOADED 100%

TOT MTR CRNT 164.0 A

2. Motor Voltage

The next item(s) in the Motor Information menu is the AC Voltage level being delivered by the
VED to each individual motor in the system. In the display below, “MTR1” is followed by “MRT2”
and “MTR3” depending on which motor is being observed.

100 PST 95°F
125 HRS AUTOMATIC
LOADED 100%
MTR1 VOLTAGE 460V
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Motor Power

The next item(s) in the Motor Information menu is the Motor Power consumption value of each
individual motor in the system followed by the total power consumption of all the motors. In the
first display below, “MTR1” is followed by “MTR2” and “MTR3” depending on which motor is being
observed.

100 PSI 95°F
125 HRS AUTOMATIC
LOADED 100%
MTR1 POWER 42.0 KW

100 PsT 95°F
125 HRS AUTOMATIC
READY
TOT MTR PWR 84.0 KW

Motor Speed

The next item(s) in the Motor Information menu is the Motor Speed value of each individual motor
in the system. In the display below, “MTR1” is followed by “MTR2” and “MTR3” depending on
which motor is being observed.

100 PSI 95°F
125 HRS AUTOMATIC
LOADED 100%
MTR1 SPEED 5151 RPM

Motor Frequency

The next item(s) in the Motor Information menu is the Motor operating Frequency value of each
individual motor in the system. In the display below, “MTR1” is followed by “MTR2” and “MTR3”
depending on which motor is being observed.

100 PsI 95°F
125 HRS AUTOMATIC
LOADED 100%
MTR1 FREQ 171.7 HZ
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4.1.5 Drive Information Menu

The Drive Information menu gives the user access to the current status of all the Variable Frequency
motor Drives (up to three) that are installed in the compressor. The Drive Information menu is not
visible if no VFDs are installed.

100 PSI 95°F
125 HRS AUTOMATIC
LOADED 100%
DRIVE INFORMATION

1. Commanded Motor Frequency

The first item(s) in the Drive Information menu is the Commanded Motor Frequency value of each
individual drive in the system. This value indicates the speed at which each VFD has been
commanded to run by the AirSmart controller. In the display below, “V1” is followed by “V2” and
“V3” depending on which drive is being observed.

100 PSI 95°F
125 HRS AUTOMATIC
LOADED 100%

V1l FRQ CMD 171.7 HZ

2. Drive DC Bus Voltage

The next item(s) in the Drive Information menu is the DC Bus Voltage value of each individual
drive in the system. In the display below, “V1” is followed by “V2” and “V3” depending on which
drive is being observed.

100 PsT 95°F
125 HRS AUTOMATIC
LOADED 100%

V1 DC 645 V

3. Drive Temperature

The next item(s) in the Drive Information menu is the VFD Heat Sink Temperature value of each
individual drive in the system. In the display below, “V1” is followed by “V2” and “V3” depending
on which drive is being observed.

100 PSI 95°F
125 HRS AUTOMATIC
LOADED 100%

V1l TEMP 128°F
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4. Drive Fault

The next item(s) in the Drive Information menu is the fault value of each individual drive in the
system. In the display below, “DRIVE1” is followed by “DRIVE2” and “DRIVE3” depending on
which drive is being observed.

100 PsI 95°F
125 HRS AUTOMATIC
LOADED 100%
DRIVE 1 FAULT O

Note: Consult the appropriate VFD user’s manual for a listing of fault values and their meaning
depending on which drive(s) have been installed in the compressor.

5. Firmware Version
The next item(s) in the Drive Information menu is the Firmware Version of each individual drive in

the system. In the display below, “V1” is followed by “V2” and “V3” depending on which drive is
being observed.

100 PsI 95°F
125 HRS AUTOMATIC
LOADED 100%

V1l VERSION 5.01

6. Motor Nameplate Volts

The next item(s) in the Drive Information menu is the Motor Nameplate Volts value of each
individual motor in the system. In the display below, “V1” is followed by “V2” and “V3” depending
on which drive is being observed.

100 PsT 95°F
125 HRS AUTOMATIC
LOADED 100%

V1 NP VOLTS 460 V

7. Motor Nameplate Frequency

The next item(s) in the Drive Information menu is the Motor Nameplate Frequency value of each
individual motor in the system. In the display below, “V1” is followed by “V2” and “V3” depending
on which drive is being observed.

100 PSI 95°F
125 HRS AUTOMATIC
LOADED 100%

V1l NP HZ 126 HZ
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8. Motor Nameplate Full Load Amps

The next item(s) in the Drive Information menu is the Motor Nameplate Full Load Amps (FLA)
value of each individual motor in the system. In the display below, “V1” is followed by “V2” and
“V3” depending on which drive is being observed.

100 PsI 95°F
125 HRS AUTOMATIC
LOADED 100%

V1l NP FLA 136.0 A
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4.1.6 Advisory History Menu

The Advisory History menu gives the user immediate access to the system status during the last six

advisory faults in the compressor.

75°F
AUTOMATIC
READY
ADVISORY HISTORY

0 PSI
125 HRS

1. Advisory #1 through #6

By using the Up .
fourth line of the display.

and Down |~

buttons, each of the advisories (up to six) is shown in the

0 PSI
125 HRS

75°F
AUTOMATIC

READY

1 = HIGH DISCH TEMP

If less than six advisories are stored in the controller, the display will indicate the end of the list as
shown below.

75°F
AUTOMATIC
READY
NO MORE HISTORY

0 PSI
125 HRS

System Status

and Minus
buttons to access the system status that was stored at the time of the advisory. The status
values will also be shown in the fourth line of the display.

When the desired advisory is shown in the fourth line of the display, use the Plus . *

75°F
AUTOMATIC
READY
ADVISORY # 3

0 PSI
125 HRS
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3. System Status List

The following is the list of the status items that are stored at the time of an Advisory or Shutdown
fault.

Advisory/Shutdown count since last EEPROM reset
Total machine hours

Date and time*

Inlet temperature

Interstage pressure*

Interstage temperature*
Discharge temperature
Reservoir pressure

Separator pressure*

Separator temperature®

Plant pressure

Plant temperature*

Most recent Drive 1 fault value*®
Motor 1 frequency*

Motor 1 speed*

Motor 1 current*

Drive 1 temperature*

Drive 1 DC bus voltage*

Most recent Drive 2 fault value*
Motor 2 frequency*

Motor 2 speed*

Motor 2 current*®

Drive 2 temperature*

Drive 2 DC bus voltage*

Note: * Appears only if parameter is available in compressor package

4.1.7 Shutdown History Menu

The Shutdown History menu gives the user immediate access to the system status during the last six
shutdown faults in the compressor. Navigating through the system status information in the
Shutdown History menu is identical to navigating through the Advisory History menu.

0 PST 75°F
125 HRS AUTOMATIC
READY
SHUTDOWN HISTORY
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4.1.8 Diagnostics Menu

The Diagnostics menu gives the user access the current value of a number of calculated parameters
that are used in controlling the compressor.

100 PST 95°F
125 HRS AUTOMATIC
LOADED 100%
DIAGNOSTICS

1. Drive Calculated Frequency Limits

The first two or four items in the Diagnostics menu are the Calculated VFD Frequency Limits for
each main motor drive in the system. These values indicate the minimum and maximum speed
at which each VFD can be commanded to run by the AirSmart Controller. In the display below,
“V1 CALC MN” is followed by “V1 CALC MX”, “V2 CALC MN” and “V2 CALC MX” depending on
which drive is being observed and is present in the system.

100 PSI 95°F

125 HRS AUTOMATIC > Note: These parameters are only
L.OADED 100% available in variable speed

V1l CALC MN 15.40 HZ compressor packages.

2. Target Temperature

The next item in the Diagnostics menu is the Target Discharge Temperature that is being
calculated by the oil flow algorithm. The discharge temperature of the compressor is
automatically kept greater than the displayed value to avoid water condensation inside the

compressor.
100 PSI 95°F
125 HRS AUTOMATIC » Note: This parameter is not
LOADED 100% available in all compressor
TARGET TMP 158°F packages.

3. 0Oil Valve Command

The next item in the Diagnostics menu shows the current position of the Precision Oil Mixing
Valve. A value of 50% indicates that equal amounts of oil are flowing through the oil cooler and
the oil cooler bypass line. A value is less than 50% indicates that more oil is being routed to the
oil cooler while a value greater than 50% indicates that more oil is bypassing the oil cooler.

100 PSI 95°F

125 HRS AUTOMATIC » Note: This parameter is not
LOADED 100% available in all compressor

OIL VLV CMD 50.00 % packages.
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Fan Control Voltage

The next item in the Diagnostics menu shows the current value of the Fan Control Voltage for
machines with voltage controlled variable speed cooler fans. The voltage value will increase with
increasing compressor output power.

100 PSI 95°F

125 HRS AUTOMATIC > Note: This parameter is not
LOADED 100% available in all compressor

VOLT CTRL FAN 4.5 V packages.

Restart Pressure

The next item in the Diagnostics menu shows the current value of the Restart Pressure setting
which reflects the maximum pressure allowed in the oil reservoir before the compressor can start
or restart.

100 PSI 95°F
125 HRS AUTOMATIC » Note: This parameter is not
LOADED 100% available in all compressor
RES PRES 65 PSI packages.
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5.2 Adjustment Menus

The Adjustment Menus are only available when the compressor is stopped. To enter the Adjustment

Menu tree, press the Enter .= button and then press the Right \_*< or Left .. * _ buttons to
access one of four different menus. Once the desired menu heading is shown in the second line of

the display, press the Enter .= button again to access that menu. Use the Up ' “ and Down
~_4 buttons to access the individual items in the selected menu, which are also shown in the second
line of the display.

It is not necessary to navigate back to the top of a particular menu in order to enter another menu.

Simply press the Stop/Reset | s button to go back to the heading of the current menu and then
use the Right | > or Left ...« _ buttons again to find the desired menu heading as described above.

To completely exit from the Adjustment menus, press the Stop/Reset === button again. If
parameter changes have been made, the following screen will appear.

STORE MODIFIED
PARAMETERS?
STOP = NO
ENTER = YES

To permanently save the changes that were made, press the Enter .= button. If the Stop/Reset

==ner | hutton is pressed, the parameter changes that have been made are still valid but will be lost
the next time the compressor is disconnected from main power.
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AirSmart Controller Adjustment Menus (Compressor Application)

ENTER
Use the
horizontal main menus.

Use the =

key again to select the horizontal menu item. Use the

key to enter the Adjustment menus (compressor must be stopped). Use the

-

4 »

keys to navigate through the

keys to navigate through the vertical menu items.

|Operalion Adjustment I%ﬁﬂi Maintenance Adjust I@:@I Sequence Adjuslmenti@fﬁ‘l Unit Setup Adjust

Time Adjustment

t@?’i Configurafion Adjust |

Unload Pressure

|

| |

L |

| Num of Seq Units |

| Unit Password

Set Year (20XX) |

| Cormpressor Model |

| Unit Number |

| Oll Filter Chng Int |

| Set Month (1 — 12) |

| Total Run Hours

Sequence Group

| Qil Change Interval |

| Sel Date (1 - 31) |

| Loaded Hours |

| Transter Interval

Oil Sample Interval

1 | — _ __ _

r
Set Time (24 hour) | Remve Intrstg Pres :
|_|_|_| ——q——————-

Secondary Press | Oil Fitr In X300X H |

Lag Start Delay

| Separator Chng Int |

Week Clock Mode

| Remove Res Pres

1 1 1]

1 |

— E——
i
]

| the Configuration

|
| Pressure Units | | Qil Chng In XXXX H | | Transfer Load Dec | | Air Filter Chng Int | | Start On #1 | | Remove Sep Pres
I I L - 1 T I I 1 T it sy Sa—
| Temperature Units | | Oil Samp In XXXX H | | Transfer Load Inc | | Citrl Box Filter Int | | Through #1 | | Remove Plant Pres |
I I T I I I I I I ——— e ____
| Operating Mode | | Qil SeprIn XXXX H | | Baud Rate | | Motor Lube Interval | | Start On #2 | | Remove Qil Pres |
— T — — — aipinderl " " vhpilepiod
| Start Timer | | Air Flir In XXXX H | | Seq Hour Offset | | High Plant Pres Lim | | Through #2 | | Remove Sys Pres |
 — TT 1 I T I T T oY=
| Stop Timer | | Cbox Fitr In XXXX H | | IP Addr MSD | | Over Temp Limit | | Start On #3 | | Distributor Info 1 |
1 1 | 1 1] 1 1 LI 1] LI |
| Blowdown Time | | MIr Lube In XXXX H | | IP Addr | | Temp Alarm Limit | | Through #3 | | Distributor Info 2 |
T - — p—  — | —
| Blowdown Counter | |To1al Cost XXX XX § | | IP Addr | | Plant Temp Limit 1 | Start On #4 | | Energy Cost |
sl e e I T
| Plant Alarm Limit 1 | Through #4 | | System Voltage
sl r____J_L____] E— E———
| Dryer Temp Limit 1 Start On #5 1 Elevation |
I_________'I'_'_.L___'_' l________'L__'l'__________.I
| Dryer Alarm Limit | | Through #5 | 1 Motor SFA 1
lr__ ____'I___:________I T T
| Min Target Temp : | Start On #6 | | Inlet Temp Ofiset |
ittt ot Bnienlenien IT F———I———
| Subnet Addr LSD | | Select Fan Type | | Through #6 | I Intrstg Temp Offset |
1 1 IT i N
| Gateway Addr MSD | | Motor Jog ? | | Start On #7 | | Disch Temp Offset
IT I . S — (PTG PR =
—i | Gateway Addr l Drain Close Interval | | SepTemp Offset |
f s inplnplapioplonl il aplaplaplon inplaplapinplupls ¥ splsplaplepipiogd
| :g:isz?:?;;ns;n;::: when the device is not I Gateway Addr !-Drain Open Interval : I Kog' ;IE_TEE_ = | Plant Temp Offset |
Le—t————————————— — — F:__—_II:: _—_—_'I I AdeS1m ent menu _::::I:::::
1 Limit Capacity I | is not visible when | ! Dryer Temp Offset |
&=y ——""" | Communications | Feme—bo—o——,
Use the key to edit a selected Motor Heater | Module is not | 1 OilTemp Offset 1
parameter. r I installed. |
Sequence I D8 e
I lAd]uslnjsfnt menu I Note: Use -i
o> | 2 ot vl s | pasovorddorto |
Use the [FeMREETT key to exit from the edit : Module is not Lcststeinore it |
|

mode and to exit from the menu.

installed.

password 407 to
| edit parameters in

|
|
| the Unit Setup |
| Adjust menu |
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4.2.1 Operation Adjustment Menu

The Operation Adjustment menu provides access to the parameters that control the basic operation
of the compressor

ADJUSTMENT MENU
OPERATION ADJUSTMENT

(SELECT SUB MENU)

1. Language

The first item in the Operation Adjustment menu is language selection. The language selection
can also be entered directly by holding down the Stop/Reset button for five seconds when the
compressor is stopped. The AirSmart controller can have up to eight different language
translations available at one time in the Controller Language Table, which is stored in the
controller’'s memory.

OPERATION ADJUSTMENT
LANGUAGE-LANGUAGE
ENGLISH (US)
(SELECT PARAMETER)

2. Target Pressure

The next item in the Operation Adjustment menu is the Target Pressure. This value is the
pressure set point of the compressor. The Target Pressure parameter is ignored in fixed speed
COMpressors.

OPERATION ADJUSTMENT
TARGET PRESSURE
100 PSI
(SELECT PARAMETER)

Min Value: Min Target Pressure in Unit Setup Adjust menu
Max Value: 181 PSI (12.5 bar)
Default Value: 100 PSI (7 bar)

A DANGER

Operation at excessive discharge air pressure can cause personal injury or damage
to equipment. Do not adjust the discharge air pressure above the maximum
pressure stamped on the unit nameplate.
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Unload Pressure

The next item in the Operation Adjustment menu is the Unload Pressure. This pressure value is
where the compressor will unload and begin the unload/stop sequence. The Unload Pressure
value cannot be set any lower than [Target Pressure + 5 PSI]. If the Target Pressure setting is
changed, the Unload Pressure setting will be automatically changed by the same amount as the
Target Pressure setting.

OPERATION ADJUSTMENT
UNLOAD PRESSURE
110 PsT
(SELECT PARAMETER)

Min Value: Target Pressure + 5 PSI (0.3 bar)
Max Value: 185 PSI (12.8 bar)
Default Value: 110 PSI (7.5 bar)

Load Pressure

The next item in the Operation Adjustment menu is the Load Pressure. This pressure value is
where the compressor will load again after an unload/stop sequence. The Load Pressure value
cannot be set any higher than Target Pressure. If the Target Pressure setting is changed, the
Load Pressure setting will be automatically changed by the same amount as the Target Pressure
setting.

OPERATION ADJUSTMENT
LOAD PRESSURE
100 PsT
(SELECT PARAMETER)

Min Value: 30 PSI (2 bar)
Max Value: Target Pressure
Default Value: 100 PSI (7 bar)

Secondary Pressures

The next item in the Operation Adjustment menu is the Secondary Pressures. This parameter is
used to add a positive or negative offset to the Target, Load and Unload Pressure set points
when a digital input programmed to the Secondary Pressures function becomes active. The
Target, Load and Unload set points are still subject to system limits when the Secondary
Pressures feature is used. Secondary Pressures can also be triggered using the timer function of
the optional Communications Module when installed.

OPERATION ADJUSTMENT
SECONDARY PRESSURES
5 PSI
(SELECT PARAMETER)

Min Value: -60 PSI (-4 bar)
Max Value: 30 PSI (2 Bar)
Default Value: 0 PSI
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6. Pressure Units

The next item in the Operation Adjustment menu is the Pressure Units, which will determine how
all pressure values will be displayed on the control panel. Pressure can be displayed in pounds
per square inch (PSI), Bar (BAR), kilopascals (KPA) or kilograms per square centimeter (KGC).

OPERATION ADJUSTMENT
PRESSURE UNITS
PSI
(SELECT PARAMETER)

7. Temperature Units

The next item in the Operation Adjustment menu is the Temperature Units, which will determine
how all temperature values will be displayed on the control panel. Temperature can be displayed
in English/Fahrenheit (°F) or Metric/Celsius (°C).

OPERATION ADJUSTMENT
TEMPERATURE UNITS
ENGLISH
(SELECT PARAMETER)

8. Operating Mode

The next item in the Operation Adjustment menu is the operating mode. The controller can be
set to one of four operational modes.

AUTOMATIC: (Default mode) the compressor uses its internal modulation algorithms and the
motor(s) will stop after it goes through the timed unload/blowdown sequence using the Blowdown
and Auto Timers.

SEQUENCE: The compressor is part of a sequenced group of machines. Refer to Gardner
Denver document 13-17-604 for further details about sequencing with the AirSmart Controller.

LOW DEMAND: The compressor uses its internal modulation algorithms but motor(s) will NOT
stop after it goes through the timed unload/blowdown sequence. The Blowdown Timer is used,
however, the Auto Timer is ignored in Low Demand mode.

CONSTANT: The compressor uses its internal modulation algorithms but motor(s) will NOT stop
and the compressor will NOT blowdown after it unloads. The Blowdown and Auto Timers are
both ignored in Constant mode.

OPERATION ADJUSTMENT
OPERATING MODE
AUTOMATIC
(SELECT PARAMETER)
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10.

1.

Start Timer

The next item in the Operation Adjustment menu is the Start Timer. The Start Timer is used to
extend how long the compressor will run in the “Pause” state before it is allowed to start
modulating.

OPERATION ADJUSTMENT
START TIMER
0 SECONDS
(SELECT PARAMETER)

Min Value: 0 seconds
Max Value: 600 seconds
Default Value: 0 seconds (variable speed units), 5 seconds (fixed speed units)

Stop Timer
The next item in the Operation Adjustment menu is the Stop Timer. When the Stop/Reset button

is pressed or a remote stop is activated, the compressor will blow down and the motor(s) will
continue to run until this timer expires.

OPERATION ADJUSTMENT
STOP TIMER
5 SECONDS
(SELECT PARAMETER)

Min Value: 0 seconds
Max Value: 120 seconds
Default Value: 5 seconds

Blowdown Timer

The next item in the Operation Adjustment menu is the Blowdown Timer. The Blowdown Timer is
used to control the amount of time the compressor will run unloaded before starting the timed
blowdown process. The Blowdown Timer is reset to the programmed value when the compressor
is in the Modulation state.

Note: The Blowdown Timer is used primatrily in fixed speed compressor operations.

OPERATION ADJUSTMENT
BLOWDOWN TIME
1 SECONDS
(SELECT PARAMETER)

Min Value: 1 second
Max Value: 1200 seconds
Default Value: 1 second (variable speed units), 600 seconds (fixed speed units)
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12. Blowdown Counter

The next item in the Operation Adjust menu is the Blowdown Counter, which is used to control
the number of complete unload/blowdown cycles the compressor will execute. When the
Blowdown Counter reaches zero, the compressor will skip the Unload State and go directly to the
Blowdown State. The Blowdown Counter is reset to the programmed value if the compressor
returns to the Modulation State from either the Unload or Blowdown State.

Note: The Blowdown Counter is used primarily in fixed speed compressor operations.

OPERATION ADJUSTMENT
BLOWDOWN COUNTER
0 CYCLES
(SELECT PARAMETER)

Min Value: 0 cycles
Max Value: 10 cycles
Default Value: 0 cycles (variable speed units), 5 cycles (fixed speed units)

13. Auto Timer
The next item in the Operation Adjustment menu is the Auto Timer. The Auto Timer is used to
control the amount of time the compressor will run during the blowdown process. When the Auto
Timer expires, the compressor will stop provided the Operation Mode is set to Automatic. The
Auto Timer is reset to the programmed value when the compressor is in the Modulation state.

Note: The Auto Timer is used primarily in fixed speed compressor operations.

OPERATION ADJUSTMENT
AUTO TIME
0.0 MINUTES
(SELECT PARAMETER)

Min Value: 0.0 minutes
Max Value: 20.0 minutes
Default Value: 0.0 minutes (variable speed units), 10.0 minutes (fixed speed units)

14. Remote Halt
The next item in the Operation Adjustment menu is the Remote Halt function, which controls how
the compressor will stop if a Remote Halt signal is detected on one of the controller’s digital
inputs. Refer to the appropriate compressor electrical wiring diagram for connection of an
external Remote Halt signal.

Timed Unload: The compressor will stop after the Blowdown and Auto Timers have expired.

Immediate: The compressor will unload and stop immediately just as if the Blowdown and Auto
Timers were set to zero.

OPERATION ADJUSTMENT
REMOTE HALT
TIMED UNLOAD

(SELECT PARAMETER)
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15. Auto Restart

The next item in the Operation Adjustment menu is the Auto Restart function. If Auto Restart is
turned on, the compressor will resume operation in the mode it was in prior to the power
interruption when power is restored.

OPERATION ADJUSTMENT
AUTO RESTART
ON
(SELECT PARAMETER)

Default Value: OFF

i DANGER

Automatic restarting of the compressor can cause injury or death

16. Restart Delay

The next item in the Operation Adjustment menu is the Restart Delay Timer, which controls how
long the compressor will wait to start after power has been restored.

OPERATION ADJUSTMENT
RESTART DELAY > Note: This parameter is only
10 SECONDS visible if Auto Restart is ON.

(SELECT PARAMETER)

Min Value: 5 seconds
Max Value: 300 seconds
Default Value: 10 seconds
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17.

18.

Idle Timer

The next item in the Operation Adjustment menu is the Idle Timer, which is used to control the
blow down of the ail/oil reservoir during long periods of compressor inactivity. If the Idle Timer is
set to zero, this feature is disabled.

OPERATION ADJUSTMENT
IDLE TIMER
90.0 MINUTES
(SELECT PARAMETER)

Min Value: 0.0 minutes (feature is disabled when set to 0)
Max Value: 120.0 minutes
Default Value: 90.0 minutes (variable speed units), 0.1 minutes (fixed speed units)

Week Clock Control

The last item in the Operation Adjustment menu is the Week Clock Control function. When the
Week Clock Control is turned on, the compressor can be started and stopped using the seven
programmable timers under the Time Adjust menu. This menu item is not displayed if the
optional Communications Module is not installed. Consult Gardner Denver document 13-17-604
for more information about timed start/stop or secondary pressures operation.

OPERATION ADJUSTMENT
WEEK CLOCK CONTROL » Note: This parameter is only
ON available when Communications
(SELECT PARAMETER) Module is installed.

Default Value: OFF

A DANGER

Automatic starting of the compressor can cause injury or death
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4.2.2 Maintenance Adjust Menu

The Maintenance Adjust menu provides a means for resetting the maintenance timers after servicing
the compressor.

ADJUSTMENT MENU
MAINTENANCE ADJUST

(SELECT SUB MENU)

1.

Maintenance Timers
The six timers under the Maintenance Adjust menu are:

Qil Filter Change Timer

Oil Change Timer

Oil Sample Timer

Oil Separator Element Change Timer

Air Filter Change Timer

Control Box Filter Change Timer (only on variable speed units)
Motor Lubrication Timer (only on variable speed units)

After service has been performed, navigate to the appropriate timer and press the Enter .=
button to select timer reset. The default timer intervals can be set in the Unit Setup Adjust menu.

MAINTENANCE ADJUST
OIL CHNG IN
230 HRS
(SELECT PARAMETER)

Pressing the Enter ".=—-.< button again will reset the timer to the default value. The Stop/Reset

=emesr | hutton will abort the timer reset.

MAINTENANCE ADJUST
OIL CHNG IN
8000 HRS
(ACCEPT OR REJECT)

2. Total Cost

The next item in the Maintenance Adjust menu after the maintenance timers is the total operating
cost reset screen. The value is reset to 0 by pressing the Enter === button twice.

MAINTENANCE ADJUST
TOTAL COST
55.383 $
(SELECT PARAMETER)

» Note: This parameter is not visible in
packages without a Variable Frequency
Drive (VFD) installed.
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4.2.3 Sequence Adjustment Menu

The Sequence Adjustment menu provides access to the parameters that control the sequencing
operation of the compressor. This menu is only visible if the optional AirSmart Communications
Module, Gardner Denver P/N 301ETK1173, is installed. Refer to Gardner Denver document 13-17-
604 for operation of the compressor in Sequence Mode.

ADJUSTMENT MENU
SEQUENCE ADJUSTMENT

(SELECT SUB MENU)

4.2.4 Unit Setup Adjust Menu

The Unit Setup Adjust menu provides access to the parameters that control advanced operation of
the compressor. The parameters in the Unit Setup adjust menu can only be changed if the correct
value has been entered into the Unit Password menu item.

ADJUSTMENT MENU
UNIT SETUP ADJUST

(SELCT SUB MENU)

1. Unit Password

The first item in the Unit Setup Adjust menu is the Unit Password. The correct value entered here
will allow the items in Unit Setup Adjust menu, the Configuration Adjust menu and the I/O Adjust
menu to be changed.

The Following passwords unlock the listed menus for visibility and editing:
407: Unit Setup Adjust menu

407: Configuration Adjust menu
8412: Programmable 1/0 Adjust menu

UNIT SETUP ADJUST
UNIT PASSWORD
0
(SELECT PARAMETER)
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2. Oil Filter Change Interval

The next item in the Unit Setup Adjust menu is the Oil Filter Change Interval. This value sets the
default oil filter change countdown timer value that gets set under the Maintenance Adjust menu.
Setting this parameter to zero will disable the timer and its associated alarms.

UNIT SETUP ADJUST
OIL FILTER CHNG INT
1000 HRS
(SELECT PARAMETER)

Min Value: 100 hours
Max Value: 4000 hours
Default Value: 1000 hours

3. Oil Change Interval
The next item in the Unit Setup Adjust menu is the Oil Change Interval. This value sets the

default oil change countdown timer value that gets set under the Maintenance Adjust menu.
Setting this parameter to zero will disable the timer and its associated alarms.

UNIT SETUP ADJUST
OIL CHANGE INTERVAL
8000 HRS
(SELECT PARAMETER)

Min Value: 1000 hours
Max Value: 12000 hours
Default Value: 8000 hours

4. Oil Sample Interval
The next item in the Unit Setup Adjust menu is the Oil Sample Interval. This value sets the

default oil sample countdown timer value that gets set under the Maintenance Adjust menu.
Setting this parameter to zero will disable the timer and its associated alarms.

UNIT SETUP ADJUST
OIL SAMPLE INTERVAL
1000 HRS
(SELECT PARAMETER)

Min Value: 100 hours
Max Value: 4000 hours
Default Value: 1000 hours
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5. Separator Element Change Interval

The next item in the Unit Setup Adjust menu is the Separator Element Change Interval. This
value sets the default separator change countdown timer value that gets set under the
Maintenance Adjust menu. Setting this parameter to zero will disable the timer and its associated
alarms.

UNIT SETUP ADJUST
SEPARATOR CHNG INT
6000 HRS
(SELECT PARAMETER)

Min Value: 1000 hours
Max Value: 9000 hours
Default Value: 6000 hours

6. Air Filter Change Interval
The next item in the Unit Setup Adjust menu is the Air Filter Change Interval. This value sets the

default air filter change countdown timer value that gets set under the Maintenance Adjust menu.
Setting this parameter to zero will disable the timer and its associated alarms.

UNIT SETUP ADJUST
AIR FILTER CHNG INT
3000 HRS
(SELECT PARAMETER)

Min Value: 100 hours
Max Value: 4000 hours
Default Value: 3000 hours

7. Control Box Filter Change Interval

The next item in the Unit Setup Adjust menu is the Control Box Filter Change Interval. This value
sets the default control box filter change countdown timer value that gets set under the
Maintenance Adjust menu. Setting this parameter to zero will disable the timer and its associated
alarms.

UNIT SETUP ADJUST
CTRL BOX FILTER INT
1000 HRS
(SELECT PARAMETER)

Min Value: 100 hours
Max Value: 4000 hours
Default Value: 1000 hours (variable speed units), 0 (fixed speed units)
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8. Motor Lubrication Interval

The next item in the Unit Setup Adjust menu is the Motor Lubrication Interval. This value sets the
default motor lubrication countdown timer value that gets set under the Maintenance Adjust
menu. Setting this parameter to zero will disable the timer and its associated alarms.

UNIT SETUP ADJUST
MOTOR LUBE INTERVAL
8000 HRS
(SELECT PARAMETER)

Min Value: 500 hours
Max Value: 10000 hours
Default Value: 8000 hours (variable speed units), 0 (fixed speed units)

9. High Plant Pressure Limit

The next item in the Unit Setup Adjust menu is the High Plant Pressure Limit. This value sets the
maximum internal pressure limit where the compressor will shut down.

UNIT SETUP ADJUST
HIGH PLANT PRES LIM
190 PSI
(SELECT PARAMETER)

Min Value: 70 PSI (4.8 bar)
Max Value: 200 PSI (13.8 bar)
Default Value: 190 PSI (13 bar)

A DANGER

Operation of the compressor with improper High Plant Pressure Limit setting can
cause personal injury or damage to equipment. Do not adjust the High Plant
Pressure Limit above the level of the pressure relief valve or 200 PSI (13.8 bar).
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10. Over Temperature Shutdown Limit

The next item in the Unit Setup Adjust menu is the Over Temperature Shutdown Limit. This value
sets the maximum internal temperature limit where the compressor will shut down

UNIT SETUP ADJUST
OVER TEMP LIMIT
240°F
(SELECT PARAMETER)

Min Value: 175°F (79°C)
Max Value: 240°F (115°C)
Default Value: 240°F (115°C) for variable speed units, 225°F (107°C) for fixed speed units

A DANGER

Operation of the unit at excessive high temperatures can cause personal injury or
damage to equipment. Do no adjust the Over Temperature Shutdown Limit above
240°F (115°C).

11. Temperature Alarm Limit

The next item in the Unit Setup Adjust menu is the Temperature Alarm Limit. This value sets the
internal temperature limit at which the compressor will give and advisory alarm.

UNIT SETUP ADJUST
TEMP ALARM LIMIT
225°F
(SELECT PARAMETER)

Min Value: 175°F (79°C)
Max Value: 240°F (115°C)
Default Value: 225°F (107°C) for variable speed units, 210°F (99°C) for fixed speed units
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12,

13.

Plant Temperature Shutdown Limit

The next item in the Unit Setup Adjust menu is the Plant Temperature Shutdown Limit. This
value sets the maximum package discharge temperature limit where the compressor will shut
down. This menu item is not visible if there is no plant temperature sensor installed in the

system.

UNIT SETUP ADJUST
PLANT TEMP LIMIT > Note: This parameter is not visible

158°F in all compressor packages.
(SELECT PARAMETER)

Min Value: 122°F (50°C)
Max Value: 176°F (80°C)
Default Value: 158°F (70°C)

Plant Temperature Alarm Limit

The next item in the Unit Setup Adjust menu is the Plant Temperature Alarm Limit. This value
sets the package discharge temperature limit at which the compressor will give and advisory
alarm. This menu item is not visible if there is no plant temperature sensor installed in the

system.

UNIT SETUP ADJUST
PLANT ALARM LIMIT > Note: This parameter is not visible

149°F in all compressor packages.
(SELECT PARAMETER)

Min Value: 104°F (40°C)
Max Value: 176°F (80°C)
Default Value: 149°F (65°C)

14. Dryer Temperature Shutdown Limit

The next item in the Unit Setup Adjust menu is the Dryer Temperature Shutdown Limit. This
value sets the maximum dryer temperature limit where the compressor will shut down. This
menu item is not visible if there is no integrated dryer installed in the system.

UNIT SETUP ADJUST
DRYER TEMP LIMIT » Note: This parameter is not visible in
120°F packages without an integrated dryer.

(SELECT PARAMETER)

Min Value: 50°F (10°C)
Max Value: 250°F (121°C)
Default Value: 120°F (49°C)
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15.

16.

Dryer Temperature Alarm Limit

The next item in the Unit Setup Adjust menu is the Dryer Temperature Alarm Limit. This value
sets the dryer temperature limit at which the compressor will give and advisory alarm. This menu
item is not visible if there is no integrated dryer installed in the system.

UNIT SETUP ADJUST
DRYER ALARM LIMIT » Note: This parameter is not visible in

100°F packages without an integrated dryer.
(SELECT PARAMETER)

Min Value: 50°F (10°C)
Max Value: 250°F (121°C)
Default Value: 100°F (38°C)

Minimum Target Temperature

The next item in the Unit Setup Adjust menu is the Minimum Target Temperature. This value
sets the lower temperature limit of the oil temperature control system on compressor packages
with a Precision Mixing Valve installed.

UNIT SETUP ADJUST
MIN TARGET TEMP > Note: This parameter is not visible in
158°F packages without a Precision Oil Mixing
(SELECT PARAMETER) valve.

Min Value: 158°F (70°C)
Max Value: 203°F (95°C)
Default Value: 158°F (70°C)

17. Select Fan Type

The next item in the Unit Setup Adjust menu is the Fan Type Selection, which alerts the controller
as to which type of fan is being used with the air/oil cooler. Five different fan types are available.

SINGLE SPEED FAN: Air/oil cooler fan uses standard fixed speed motor.

TWO SPEED FAN: Air/oil cooler fan uses a dual winding motor.

VARIABLE SPEED FAN: Air/oil cooler uses a VFD to control fan speed based on the discharge
temperature of the compressor.

WATER COOLED: Used if compressor is a water-cooled package.

VS FAN (V1 PWR): Air/oil cooler uses a VFD to control fan speed based on the output power
from the main motor VFD.

UNIT SETUP ADJUST
SELECT FAN TYPE
SINGLE SPEED FAN
(SELECT PARAMTER)
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18. Motor Jog

The next item in the Unit Setup Adjust menu is the Motor Jog function, which will cause all of the
motors in the compressor package to run for the programmed amount of time as soon as the

Enter .= button is pressed. The Motor Jog function is used to check the rotation of the
motor(s) after the main power has been connected during installation of the compress package or
the power cables between the motor and the VFD are reconnected.

UNIT SETUP ADJUST
MOTOR JOG ?
0.0 SECONDS

(SELECT PARAMETER)

Min Value: 0.1 seconds
Max Value: 2.0 seconds (variable speed units), 0.5 seconds (fixed speed units)

A DANGER

Do not operate the compressor with the fan or coupling guard removed. Exposed
fan and coupling may cause personal injury.

/A CAUTION

Operation with incorrect motor rotation can damage the equipment and cause oil
eruption from the compressor inlet. When checking motor rotation, induce minimum
rotation (less than one revolution if possible). Never allow motor to reach full speed.

/A CAUTION

The compressor unit’s direction of rotation must be checked every time the
compressor is reconnected to the power supply.
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19. Drain Close/Open Intervals

The next two items in the Unit Setup Adjust menu are the Water Drain Close/Open Intervals,
which are used to control a solenoid operated drain valve in a water separator unit, integrated
dryer unit or oil scavenge system. The Drain Close Interval is variable and dependent upon the
speed of the main motor using the following formula: Actual Drain Close Time = Drain Close
Interval / (% of Full Speed / 100). For fixed speed compressors, % of full speed will always be
100%. See example calculation below.

Note: Setting the Drain Open Interval to zero seconds will disable the water drain function.
Example Drain Close Interval Calculation:
Speed of main motor: 80%

Drain Close Interval setting: 0.4 minutes (24 seconds)
Actual Drain Close Time =24 /(80 / 100) = 30 seconds

UNIT SETUP ADJUST
DRAIN CLOSE INTERVAL
0.4 MINUTE
(SELECT PARAMETER)

Min Value: 0.1 minute
Max Value: 30.0 minutes
Default Value: 0.4 min. (units with integrated dryer), 15.0 min. (units with oil scavenge)

UNIT SETUP ADJUST
DRAIN OPEN INTERVAL » Note: These parameters are not visible
1 SECOND in packages without a drain valve
(SELECT PARAMETER) solenoid installed.

Min Value: 0 seconds
Max Value: 10 seconds
Default Value: 1 second

20. Limit Capacity

The next item in the Unit Setup Adjust menu is the Capacity Limit value, which controls the
maximum speed of a variable speed compressor.

UNIT SETUP ADJUST

LIMIT CAPACITY » Note: This parameter is not visible in
100 & packages without a Variable Frequency
(SELECT PARAMETER) Drive (VFD) installed.

Min Value: 50%
Max Value: 100%
Default Value: 100%
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21.

22,

Motor Heater

The next item in the Unit Setup Adjust menu is the Motor Heater function. The Motor Heater
provides a DC signal to warm the motor windings of the main motor(s) for starting in cold
environments.

UNIT SETUP ADJUST
MOTOR HEATER > Note: This parameter is not visible in
OFF packages without a Variable Frequency
(SELECT PARAMETER) Drive (VFD) installed.

Default Value: OFF
Minimum Target Pressure

The next item in the Unit Setup Adjust menu is the Minimum Target Pressure setting, which sets
the lower limit for the Target Pressure parameter in the Operation Adjustment menu. This
parameter should be set equal to or greater than the compressor's minimum pressure valve
setting.

UNIT SETUP ADJUST
MIN TARGET PRESSURE
80 sSI
(SELECT PARAMETER)

Min Value: 40 PSI (3 bar)
Max Value: 150 PSI (10 bar)
Default Value: Compressor model dependent

23. Oil Type

The next item in the Unit Setup Adjust menu selects the Qil Type. The Oil Type setting
determines how fast the Oil Change Timer will count down as the compressor discharge
temperature rises as shown in the table below. The Oil Type selections are as follows.

UNIT SETUP ADJUST
OIL TYPE
HIGH TEMP

(SELECT PARAMETER)

Default Value: Compressor model dependent

STANDARD: Oil Change Timer counts down normally at high temperature. Use with AEON
9000SP or similar lubricant.

HIGH TEMP: Oil Change Timer counts down more slowly at high temperature. Use with
AEON 9000TH or similar lubricant.

FOOD GRADE: Oil Change Timer counts down at same rate as Standard Oil. Use with
AEON 6000FG or similar lubricant.
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High Temp Oil

Oil Aging Clock Standard/Food Grade Oil

Multiplier Temperature Break Points Temperature Break Points
X1 < 180°F (82°C) < 210°F (99°C)
X1.3 180°F - 189°F (82°C - 87°C) 210°F - 219°F (99°C - 104°C)
X2 190°F - 198°F (88°C - 92°C) 220°F - 228°F (104°C - 109°C)
X4 199°F - 216°F (93°C - 102°C) | > 229°F (109°C)
X8 217°F - 234°F (103°C - 112°C)
X 16 > 234°F (112°C)

24,

25.

Plant Pressure Advisory Timeout

The next item in the Unit Setup Adjust menu is the Plant Pressure Advisory Timeout setting,
which controls the length of time the Plant Pressure value may remain under the Target Pressure
setting before generating an advisory fault.

Note: Setting this parameter to zero will disable the Plant Pressure Advisory.

UNIT SETUP ADJUST
PP ADV TIMEOUT
3.0 MINUTES
(SELECT PARAMETER)

Min Value: 0.0 minutes
Max Value: 30.0 minutes
Default Value: 3.0 minutes

System Capacity

The last item in the Unit Setup Adjust menu is the System Capacity setting. This parameter is
used by the lead machine in a sequencing group to determine running speeds and other
sequencing related operations. Refer to Gardner Denver document 13-17-604 for operation of
the compressor in Sequence Mode.

UNIT SETUP ADJUST
SYSTEM CAPACITY
436 CFM
(SELECT PARAMETER)

Min Value: 0 CFM
Max Value: 5000 CFM
Default Value: Compressor package dependant.
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4.2.5 Time Adjustment Menu

The Time Adjustment menu provides access to the parameters that control the real time clock
operation of the compressor. This menu is only visible if the optional AirSmart Communications
Module, Gardner Denver P/N 301ETK1173, is installed. Refer to Gardner Denver document 13-17-
604 for operation of the compressor real time clock functions.

ADJUSTMENT MENU
TIME ADJUST

(SELECT SUB MENU)

4.2.6 Configuration Adjust Menu

The Configuration Adjust menu also provides access to the parameters that control advanced
operation of the compressor. The parameters in the Configuration Adjust menu are not visible unless
the correct value has been entered into the Unit Password menu item in the Unit Setup Adjust menu.

ADJUSTMENT MENU
CONFIGURATION ADJUST

(SELCT SUB MENU)

1. Compressor Model

The first item in the Configuration Adjust menu is the Compressor Model selection. Up to 25
different compressor models are available from the Controller Model Table that is stored in the
controller's memory. Selecting a compressor model from the Model Table will configure the
controller for the chosen machine and reset all of the adjustable parameters to their factory
default value.

CONFIGURATION ADJUST
COMPRESSOR MODEL
VST90
(SELECT PARAMETER)

Selection of a Model Type different from the installed unit could cause personal
injury or damage to equipment.
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Total Run Hour Meter

The next item in the Configuration Adjust menu is the Total Run Hour Meter, which records the
number of hours that the compressor main motor has been running. The value of this hour meter
is shown in line 2 of the normal display and in the Maintenance Info menu. This parameter can
not be changed and will not appear in the menu tree unless the current value is zero. On a
replacement controller, this value must be preset with the value from the replaced controller
before the unit is started.

CONFIGURATION ADJUST
TOTAL RUN HOURMETER
0 HRS
(SELECT PARAMETER)

Loaded Hour Meter

The next item in the Configuration Adjust menu is the Loaded Hour Meter, which records the
number of hours that the compressor has been loaded. The value of this hour meter is shown in
the Maintenance Info menu. This parameter can not be changed and will not appear in the menu
tree unless the current value is zero. On a replacement controller, this value must be preset with
the value from the replaced controller before the unit is started.

CONFIGURATION ADJUST
LOADED HOURMETER
0 HRS
(SELECT PARAMETER)
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4. Pressure Transducer Zero Set

The next items in the Configuration Adjust menu are used for setting the zero point of the
pressure transducers in the compressor. The following is a list of possible pressure transducers.
Not all compressor models will have all six transducers.

Interstage pressure transducer

Reservoir pressure transducer

Oil separator pressure transducer

Plant pressure (package discharge) transducer
Oil pressure transducer

System pressure transducer

oAM=

After all pressure has been removed from the system and the line to the transducer has been

removed, navigate to the appropriate transducer and press the Enter .= button to select the
zero pressure point. With zero pressure, the display should read 0.50 Volts +/- 0.05 Volts.

CONFIGURATION ADJUST
REMOVE RES PRES
0.51 VOLT
(SELECT PARAMETER)

Pressing the Enter .= button again will accept the displayed voltage as the zero pressure

value. The Stop/Reset === button will abort the set point process.

CONFIGURATION ADJUST
REMOVE RES PRES
0.51 VOLT
(ACCEPT OR REJECT)
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5. Distributor Information #1

The next item in the Configuration Adjust menu after the Pressure Transducer Zero Set is the first
Distributor Information screen. This parameter is used to set up a contact name, which appears
in the display when a service item such as an air filter or oil change is needed.

CONFIGURATION ADJUST
DISTRIBUTOR INFO 1
GARDNER DENVER
(SELECT PARAMETER)

6. Distributor Information #2

The next item in the Configuration Adjust is the second Distributor Information screen. This
parameter is used to set up a contact number, which appears in the display when a service item
such as an air filter or oil change is needed.

CONFIGURATION ADJUST
DISTRIBUTOR INFO 2
(217) 222-5400
(SELECT PARAMETER)

7. Energy Cost

The next item in the Configuration Adjust is the Energy Cost value. This parameter should be set
equal to the cost of each kWH that appears in the power bill and is used to calculate the Energy
Cost and Total Cost values under the Maintenance Info menu.

CONFIGURATION ADJUST
ENERGY COST » Note: This parameter is not visible in
0.060 $/KWH packages without a Variable Frequency
(SELECT PARAMETER) Drive (VFD) installed.

Min Value: 0.001
Max Value: 65.000
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10.

System Voltage

The next item in the Configuration Adjust is the System Voltage, which should be set to line
voltage value connected to the compressor. This parameter controls the maximum speed limits
used in variable speed compressor applications. Failure to set this parameter to the correct value
may limit the maximum running speed of the unit.

CONFIGURATION ADJUST

SYSTEM VOLTAGE > Note: This parameter is not visible in
460 V packages without a Variable Frequency
(SELECT PARAMETER) Drive (VFD) installed.

Min Value: 115 Volts
Max Value: 1000 Volts
Default Value: 460 Volts

Elevation

The next item in the Configuration Adjust is the elevation setting. This parameter should be set
equal to the elevation above sea level at the compressor site. This parameter is used to de-rate
the compressor drive system at higher elevations where heat dissipation is less effective. There
is no de-rating performed at elevations below 3300 feet (1000 m).

CONFIGURATION ADJUST

ELEVATION > Note: This parameter is not visible in
0 FEET packages without a Variable Frequency
(SELECT PARAMETER) Drive (VFD) installed.

Min Value: 0 feet (0 meters)
Max Value: 30,000 feet (9144 meters)
Default Value: 0 feet (0 meters)

Motor SFA

The next item in the Configuration Adjust is the Motor SFA value. This parameter should be set
equal to the motor nameplate service factor amps (SFA, if given) or the motor nameplate full load
amps (FLA) times the motor service factor (SF). It may be set lower if desired. If current
monitoring is not installed, set this parameter to zero to disable current monitoring.

Note: The Motor SFA is used primatrily in fixed speed compressor operations.

CONFIGURATION ADJUST

MOTOR SFA » Note: This parameter is not visible in
74 .7 AMPS packages without a current transducer
(SELECT PARAMETER) installed.

Min Value: 0.0 Amps
Max Value: 1500.0 Amps
Default Value: Compressor package dependant.
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11. Temperature Transducer Offsets

The next items in the Configuration Adjust menu are used for adding a fixed offset value to the
temperature transducers in the compressor. The following is a list of possible temperature
transducers. Not all compressor models will have all seven transducers.

Inlet temperature transducer
Interstage temperature transducer
Discharge temperature transducer
Separator temperature transducer
Plant temperature transducer
Dryer temperature transducer

Oil temperature transducer

Noohr~wh =

Navigate to the appropriate temperature transducer offset and press the Enter \.=—-. button to
select and edit the temperature offset value.

CONFIGURATION ADJUST
INLET TEMP OFFSET
0 °F
(SELECT PARAMETER)

Min Value: -9°
Max Value: 9°
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6 Error Management

6.1

The AirSmart Controller, developed by Gardner Denver, represents the most current development in air
compressor control systems. The AirSmart Controller has the ability to control up to three variable speed
motor drives, read more than ten analog inputs (with expansion board) and control a host of digital 1/0 in
order to achieve system objectives. To that end, there are numerous tests that are performed every
second by the AirSmart Controller in order to determine the state of the compressor system. Many of
those tests are designed to check if certain parameters have been exceeded so that action can be taken
to protect the machine.

VS Limiters

When the AirSmart Controller is installed in a variable speed compressor, there are five limiting
functions which will reduce the maximum speed of the compressor by up to ten percent in order to
prevent a nuisance shutdown during extreme environmental conditions.

1.

Current Limiter

The first limiter function is the Current Limiter which becomes active if the main motor current
becomes greater than the Motor NP Current for more than 30 seconds. When the Current Limiter
is active, the display will read as shown below. The Current Limiter may become active when the
compressor is running at peak capacity, filling an empty system or the air demand exceeds the
compressor capacity. If running at less than maximum capacity, the Current Limiter can indicate
a problem with the airend or main motor which is drawing excess current.

100 PsT 85°F
125 HRS AUTOMATIC
AMPS LIM SET nn%
NO SERVICE ADVISORY

VFD Heatsink Temperature Limiter

The second limiter function is the VFD Heatsink Temperature Limiter which becomes active if the
VFED heatsink temperature becomes greater than the prescribed value for that compressor model.
When the VFD Heatsink Temperature Limiter is active, the display will read as shown below. The
VFD Heatsink Temperature Limiter may become active when the compressor is running at peak
capacity while the ambient temperature is elevated.

100 PST 85°F
125 HRS AUTOMATIC
DRV TMP LIM SET nn$%
NO SERVICE ADVISORY
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3. Ambient Temperature Limiter

The third limiter function is the Ambient Temperature Limiter which becomes active if the ambient
temperature becomes greater than 113 °F (45. °C) When the Ambient Temperature Limiter is
active, the display will read as shown below.

100 PsI 85°F
125 HRS AUTOMATIC
AMB LIM SET nn%
NO SERVICE ADVISORY

4. Voltage Limiter

The fourth limiter function is the Voltage Limiter which becomes active if the incoming line voltage
drops lower than the line System Voltage setting under the Configuration Adjust menu. When the
Voltage Limiter is active, the display will read as shown below.

100 PsSI 85°F
125 HRS AUTOMATIC
VOLT LIM nn$%

NO SERVICE ADVISORY

5. Manual Limiter

The fifth limiter function is the Manual Limiter which becomes active if the Limit Capacity
parameter under the Unit Setup Adjust menu is set lower than 100%. When the Manual Limiter is
active, the display will read as shown below.

100 PsT 85°F
125 HRS AUTOMATIC
CAP LIM nn%

NO SERVICE ADVISORY
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6.2 Advisory Faults

The advisory faults in the AirSmart Controller are designed to alert the user of needed service or that
or that certain parameters may be approaching their shutdown level. Advisory faults can be reset

while the compressor is running or stopped by pressing the Enter .= button. If the error
condition still exists after resetting the advisory fault, the advisory fault will occur again. The status of
the compressor at the time of the last six advisories is stored in non-volatile memory, which can be
accessed through the Advisory History menu.

Advisory fault information is shown in the fourth line of the control panel display in a scrolling fashion.
The advisory number is shown first followed by a short description of the fault. If the advisory
indicates that service is necessary, the scrolling information will also include the Gardner Denver part
number of the service item and contact information to obtain the service item.

100 PsT 75°F
125 HRS AUTOMATIC
LOADED 100%

<«—1— ADVISORY #302 <«1+—— Direction of scrolling text

100 PSIT 75°F
125 HRS AUTOMATIC
LOADED 100%
<«<—— CHANGE AIR FILTER €|T—

100 PSI 75°F
125 HRS AUTOMATIC
LOADED 100%
€« P/N: 5L356 €«

100 PSI 75°F
125 HRS AUTOMATIC
LOADED 100%
<«<——1— GARDNER DENVER <1—

100 PsI 75°F
125 HRS AUTOMATIC
LOADED 100%
<«—T1— (217) 222-5400 <7 —
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The following table is a list of advisory faults that can occur in the AirSmart Controller:

Advisory Advisory Text Description Action
Differential pressure > 8 Change separator
#301 CHANGE SEPARATOR PSIG element
#302 CHANGE AIR FILTER \_/acuum SW'tCh after inlet air Change air filter
filter has tripped
4303 CHANGE AIR FILTER Maintenance timer for air Change air filter and
filter change has expired reset timer
4304 CHANGE OIL FILTER Maintenance timer for oil Change oil filter and
filter change has expired reset timer
4305 CHANGE OIL Maintenance timer for oil Change oil and reset
change has expired timer
Locate compressor to
Package discharge (Plant) area where ambient
#306 LOW AMS TEME A temperature < 40°F (4°C) temperature > 32°F
(0°C)
Locate compressor to
Separator temperature < area where ambient
#307 | LOW AMB TEMP B 40°F (4°C) temperature > 32°F
(0°C)
Temperature in separator > Check ol cooler system
#308 HIGH SEP TEMP o A functionality or reduce
225°F (107°C)
package power
#309 | HIGH PLANT TEMP Temperature at package Eﬁiﬁg:;rhtc c)glrerreduce
discharge > 149°F (65°C) y
package power
Temperature at package
inlet > 113°F (45°C). On Wait for ambient
#310 HIGH INLET TEMP some models, this may temperature to cool
trigger at 104°F (40°C)
Maintenance timer for Chanae separator
#315 CHANGE SEPARATOR separator element change | 9 E)j t ti
has expired element and reset timer
Temperature at airend Check oil cooler system
#316 HIGH DISCH TEMP discharge > 225°F (107°C) functionality or reduce
package power
Temperature in interstage Check oil cooler system
#317 HIGH INTERSTG TEMP pipe > 225°F (two-stage functionality or reduce
package only) (107°C) package power
4318 OPTIONAL ALARM Digital input programmed for | Check device connected
Optional Alarm has tripped to input

13-17-600 Page 68




Advisory Advisory Text Description Action
#320 | CHANGE OIL FILTER Pressure switch in oil filter | o6 ol filter
assembly has tripped
#321 | LOW VOLTAGE Digital input programmed for | ~ o 4 jine voltage
Low Voltage has tripped
Digital input programmed for | Check main motor(s)
#322 MOTOR OVERTEMP Motor Over Temperature temperature or reduce
has tripped package power
#323 | WATER PRESSURE Digital input programmed for | o \water pressure
Water Pressure has tripped
Digital input programmed for | Check for source of
#324 HIGH VIBRATION High Vibration has tripped vibration
Temperature at airend Check oil cooler system
#325 | LOW DISCH TEMP discharge < 185°F (85°C) o ¥
functionality
(two-stage package only)
Integrated dryer may
#326 HIGH DRYER TEMP I(e)gzlpzer;éf? atdryer > have shut down, check
( ) dryer functionality
4307 CHANGE MOTOR LUBE Motor Iubricatjon interval Lubricgte motor(s) and
timer has expired reset timer
Compressor is unable to Reduce demand on
#328 PLANT PRESSURE maintain target pressure
. compressor
setting
S e foneeS | Change offer o check
#329 LOW OIL PRESSURE : for oil system leaks or
+ 5 PSI) in two-stage luas
compressor piug
Check if control box air
Main motor drive heat sink has become clogged or
#330 V1 MAX SINK TEMP temperature > 175°F (79°C) | ambient temperature too
high
. Check if control box air
Second stage motor drive has become cloaaed or
#331 V2 MAX SINK TEMP heat sink temperature > . 99
o o ambient temperature too
175°F (79°C) hi
igh
4332 CHNG CTRL BOX Control box filter change Change or clean control
FILTER interval timer has expired box air filter element
#333 DRYER ALARM :jn;\tlav?]rated dryer has shut Check dryer functionality
The maintenance timer for Take an oil sample and
#334 TAKE OIL SAMPLE taking an oil sample has P

expired

reset the timer
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6.3 Shutdown Faults

The shutdown faults in the AirSmart Controller are designed to protect the compressor from
component failure or extreme environmental conditions. Shutdown faults can be reset after the

compressor has stopped by pressing the Stop/Reset - button. If the error condition still exists as
indicated by a blinking Shutdown LED on the control panel, the shutdown fault can not be reset. The
status of the compressor at the time of the last six shutdowns is stored in non-volatile memory, which
can be accessed through the Shutdown History menu.

Shutdown fault information is shown in the second and third lines of the control panel display. The
shutdown number is shown in the second line followed by a short description of the fault in the third
line.

0 PSI 75°F
SHUTDOWN # 128
HIGH DISCH TEMP

NO SERVICE ADVISORY
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The following table is a list of shutdown faults that can occur in the AirSmart Controller:

Shutdown Shutdown Text Description Action
Cooler or vent fan over Check fan motor and
#101 FAN FAULT associated fuses and
temp fault -
wiring
4102 DRIVE 1 FAULT Main motor VFD has Check_main motor VFD
shut down operation
Main motor VFD #2 has .
#103 DRIVE 2 FAULT shut down (two-stage Check main motor VFD
#2 operation
package only)
Cooler fan motor VFD Check cooler fan motor
#104 DRIVE 3 FAULT has shut down (when ;
. VFD operation
equipped)
Compressor stopped Pull out Emergency
#105 EMERGENCY STOP using Emergency Stop Stop button to its
button normal position
Connection to pressure Check wiring between
#106 OPEN XDUCER XD5 pr pressure transducer
transducer PT5 is open
PT5 and controller
Pressure at package
#107 HIGH PLANT PRES discharge > 190 PSIG | Sheck for sources of
high system pressure
(13 bar)
Connection to pressure Check wiring between
#108 SHORTED XDUCER XD5 transducer PT5 is pressure transducer
shorted PT5 and controller
Connection to pressure Check wiring between
#109 OPEN XDUCER XD4 pr pressure transducer
transducer PT4 is open
PT4 and controller
Pressure in separator
#110 | HIGH SEP PRES tank > 190 PSIG Chneck for sources of
(13 bar) gh system p
Connection to pressure Check wiring between
#111 SHORTED XDUCER XD4 transducer PT4 is pressure transducer
shorted PT4 and controller
Connection to pressure Check wiring between
#112 OPEN XDUCER XD3 pr pressure transducer
transducer PT3 is open
PT3 and controller
Pressure at airend Check for sources of
#113 HIGH RESVR PRES discharge > 190 PSIG .
high system pressure
(13 bar)
Connection to pressure Check wiring between
#114 SHORTED XDUCER XD3 transducer PT3 is pressure transducer
shorted PT3 and controller
Connection to pressure Check wiring between
#115 OPEN XDUCER XD2 pr pressure transducer
transducer PT2 is open
PT2 and controller
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Shutdown

Shutdown Text

Description

Action

Pressure in interstage

Check for sources of

#116 HIGH INT PRES pipe > 190 PSIG high system pressure
(13 bar) gh system p
Connection to pressure | Check wiring between
#117 SHORTED XDUCER XD2 transducer PT2 is pressure transducer
shorted PT2 and controller
Connection to pressure Check wiring between
#118 OPEN XDUCER XD1 : pressure transducer
transducer PT1 is open
PT1 and controller
Connection to pressure Check wiring between
#120 SHORTED XDUCER XD1 transducer PT1 is pressure transducer
shorted PT1 and controller
Connection to thermistor Check wiring between
#121 OPEN THERM T5 . thermistor TT5 and
TT5 is open
controller
Temperature at package | Check air cooler
#122 HIGH PKG DISCH TMP discharge > 158°F functionality or reduce
(70°C) package power
Connection to thermistor Check wiring between
#123 SHORTED THERM T5 . thermistor TT5 and
TT5 is shorted
controller
Connection to thermistor Check wiring between
#124 OPEN THERM T4 . thermistor TT4 and
TT4 is open
controller
Temperature in Check oil cooler system
#125 HIGH SEP TEMP separator > 240°F functionality or reduce
(116°C) package power
Connection to thermistor Check wiring between
#126 SHORTED THERM T4 . thermistor TT4 and
TT4 is shorted
controller
Connection to thermistor Check wiring between
#127 OPEN THERM T3 . thermistor TT3 and
TT3 is open
controller
Temperature at airend Check oil cooler system
#128 HIGH DISCH TEMP discharge > 240°F functionality or reduce
(116°C) package power
Connection to thermistor Check wiring between
#129 SHORTED THERM T3 . thermistor TT3 and
TT3 is shorted
controller
Connection to thermistor Check wiring between
#130 OPEN THERM T2 . thermistor TT2 and
TT2 is open
controller
Temperature in .
. ) o Check oil cooler system
#131 HIGH INTERSTG TMP interstage pipe > 240°F functionality or reduce

(116°C) (two-stage
package only)

package power
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Shutdown

Shutdown Text

Description

Action

Connection to thermistor

Check wiring between

#132 SHORTED THERM T2 . thermistor TT2 and
TT2 is shorted controller
Connection to thermistor Checlf wiring between
#133 OPEN THERM T1 TT1 is ooen thermistor TT1 and
P controller
Temperature at package Ambient temperature
#134 HIGH INLET TEMP inlet > 113°F (45°C) too high for safe _
compressor operation
. . Check wiring between
#135 SHORTED THERM T1 $$??szt|;%?tte%thermlstor thermistor TT1 and
controller
Rapid temperature rise Check separator
#136 HIGH SEPRATR RATE in air/oil separator tank element or oil cooler
detected system functionality
Rapid temperature rise Check airend oil
#137 HIGH DISCH RATE at airend discharge injection or oil cooler
detected system functionality
Fan Aux input does not
#138 | FAN STARTER match Cooler Start ghsgilg‘;” contactor
digital output P
#139 DRIVE 1 STARTER Main motor VFD start Check main motor VFD
failure operation
Main motor VFD #2 start .
#140 DRIVE 2 STARTER failure (two-stage Check main motor VFD
#2 operation
package only)
2141 DRIVE 3 STARTER Cooler fan motor VDF Check cooler fan motor
start failure VFD operation
#142 POWER FAILURE Loss of power to Check line voltage
compressor package
#143 XB1 COMM ERROR Controller internal Replace controller
communications failure
Communications failure (C:::n(:(r;:uvr\::ggfci’o%rs
#144 DRIVE 1 COMM ERROR between controller and . .
main motor VFD #1 parameters in main
motor VFD
Communications failure Check wiring or
between controller and communicat?ons
#145 DRIVE 2 COMM ERROR main motor VFD #2 ! .
(two-stage package parameters in main
only) motor VFD #2
Communications failure Check wiring or
#146 DRIVE 3 COMM ERROR between controller and communications

cooler fan motor VFD
(when equipped)

parameters in cooler
fan motor VFD
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Shutdown

Shutdown Text

Description

Action

Digital input
programmed for

Check device

#1417 OFTIONAL SHUTDOWN Optional Shutdown has | connected to input
tripped
Digital input
#148 LOW VOLTAGE programmed for Low Check voltage relay
Voltage has tripped
Digital input
#149 PHASE SEQUENCE programmed for Phase Check phase relay
Sequence has tripped
Dllgltfalrlrrl]r%uetd for Motor Check main motor(s),
#150 MOTOR OVERTEMP prog motor overload relay or
Over Temperature has
. reduce package power
tripped
Digital input
#151 WATER PRESSURE programmed for Water Check water pressure
Pressure has tripped
Digital input
#152 HIGH VIBRATION programmed for High Check for source of
) . . vibration
Vibration has tripped
Pressure transducer
PT5 not properly zeroed Zero pressure
#153 ZERO XDUCER XD5 4 transducer PT5 or
or vacuum present in
remove vacuum
system
Pressure transducer
PT4 not properly zeroed Zero pressure
#154 ZERO XDUCER XD4 4 transducer PT4 or
or vacuum present in
remove vacuum
system
Pressure transducer
PT3 not properly zeroed Zero pressure
#155 ZERO XDUCER XD3 _ transducer PT3 or
or vacuum present in
remove vacuum
system
Pressure transducer
PT2 not properly zeroed Zero pressure
#156 ZERO XDUCER XD2 _ transducer PT2 or
or vacuum present in
remove vacuum
system
Pressure transducer
PT1 not properly zeroed Zero pressure
#157 ZERO XDUCER XD1 4 transducer PT1 or
or vacuum present in
remove vacuum
system
#160 CONTROLLER ERROR Controller internal failure | Replace controller
Main parameter set in
#161 EEPROM RESTORED non-volatile memory No action required

restored with backup set
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Shutdown

Shutdown Text

Description

Action

Valid compressor model
not selected during

Select valid compressor

#164 INVALID MODEL model Configuration
factory setup or .
Adjust menu
controller replacement
24 VDC input to
#165 | DC POWER LOW controller < 18.5 VDC +- | ook 24 VDG power
1.5 VDC PPY
Integrated dryer may
Temperature at dryer > have shut down.
#166 HIGH DRYER TEMP 120°F (49°C) Check dryer
functionality
Connection to thermistor Check wiring between
#167 OPEN THERM T6 . thermistor TT6 and
TT6 is open
controller
Connection to thermistor Check wiring between
#168 SHORTED THERM T6 . thermistor TT6 and
TT6 is shorted
controller
#169 cM TABLE INVALID Model Table in memory | Load new Model Table
has been corrupted values
Communications failure Check wiring or mixin
#170 ACTUATOR COMM ERROR between controller and 9 9
g . valve operation
precision mixing valve
Oil pressure has
dropped below Change oil filter or
#171 LOW OIL PRESSURE (Interstage Pressure + check for oil system
2.5 PSI) in two-stage leaks or plugs.
compressor
C . Remove and reconnect
Communications failure or replace
#172 SEQUENCER COMM ERR between controller and place
o communications
communications module
module
Check wiring between
Connection to pressure pressure transducer
#173 OPEN XDUCER XD6 transducer PT6 is PT6 and
shorted communications
module
Check wiring between
Connection to pressure pressure transducer
#174 SHORTED XDUCER XD6 : PT6 and
transducer PT6 is open N
communications
module
Pressure transducer
PT6 not properly zeroed Zero pressure
#175 ZERO XDUCER XD6 transducer PT6 or

or vacuum present in
system

remove vacuum
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Shutdown Shutdown Text Description Action
Check wiring between
Connection to pressure pressure transducer
#176 OPEN XDUCER XD7 transducer PT7 is PT7 and
shorted communications
module
Check wiring between
. pressure transducer
#177 SHORTED XDUCER XD7 Connection to pressure | pro" g
transducer PT7 is open L
communications
module
Pressure transducer 7
PT7 not properly zeroed ero pressure
#178 ZERO XDUCER XD7 . transducer PT7 or
or vacuum present in
system remove vacuum
Motor Aux digital input .
#179 MAIN STARTER does not match Main ggri:‘;t':fé” 'e“rgg’orn
Contactor digital output P
Pressure in reservoir < Check inlet valve or
#201 LOW SUMP PRES ;geprilinGufc; g?r) after minimum pressure
. valve operation
compressor operation
Differential pressure Chanae separator
#202 CHANGE SEPARATOR over separator element 9 P

> 15 PSIG (1 bar)

element
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6.4 Transducer Locations

Gardner Denver compressors are equipped with a number of temperature and pressure transducers
to monitor status and control the machine. The following table is a list of the various locations where
these transducers are typically used depending on the AirSmart Controller installed in the unit.

AirSmart Controller AirSmart Controller
Transducer AirSmart Controller with Expansion Board Communications
Reference PIN: 89864799 Module
PIN: 300ETK1173 PIN: 301ETK1173
TT1 Inlet Temperature Inlet Temperature
T2 Airend Discharge Interstage Temperature
Temperature (two-stage only)
T3 Airend Discharge
Temperature
TT4 Separator Temperature
(dry side)
75 Package Discharge
(Plant) Temperature
Dryer Temperature
TT6 (connected to VFD
analog input)
PT1 Reservoir Pressure Oil Pressure
PT2 Package Discharge Interstage Pressure
(Plant) Pressure (two-stage only)
T3 Reservoir Pressure
(wet side)
T4 Separator Pressure
(dry side)
Package Discharge
PTS (Plant) Pressure
PT6 System Pressure
(sequencing)
Package Discharge
PT7 (Plant) Pressure
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7 Auxiliary Inputs and Outputs

As mentioned earlier in this manual, the AirSmart Controller has the ability to control up to three variable
speed motor drives, read more than ten analog inputs and a control a host of digital /0 in order to
achieve system objectives. The digital and analog I/O connect to the AirSmart Controller through a highly
flexible mapping system which enables each input and output to perform a wide variety of functions. The
following sections describe how to choose and configure the AirSmart’s I/O for the correct task.

Changing of inputs and outputs which have already been configured at the factory
can cause personal injury or damage to equipment.

7.1 Operating Device Addresses

There are four defined function sets, one each for digital inputs, digital outputs, analog inputs and
analog outputs. Each function in each set has an address, which directs the corresponding function
to the desired input or output. The functions and addresses are located in “PROG I/O ADJUST”
menu, which becomes visible when 8412 is entered as the password parameter under the “UNIT
SETUP ADJUST” menu.

The controller can map input and output functions to unique input and output ports. System inputs
and outputs are addressed numerically. Each operating device in the system has a unique number
as shown in the following table.

Operating Device Unit Number

AirSmart Controller Core Board

AirSmart Controller Expansion Board

Drive 1
Drive 2
Drive 3

Modbus Registers

N{ojoa|bh{w|IN|-

AirSmart Communications Module

A unit's base address is formed by multiplying the unit number by sixteen (16). A corresponding unit
port address is formed by adding the device's port number to the unit base address. For example,
the address for the AirSmart Controller's Expansion Board digital input #2 would be 2 x 16 + 2 = 34.
Same addressing principal applies with all inputs and outputs, digital or analog.
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7.2 Digital Input/Output Functions

The following tables are a list of the various digital input and output functions that are avaialble in the
AirSmart Controller. A digital input or output fuction is active only when a valid address is assigned to
that function. Any function is disabled when the address is set to zero.

Note: Functions listed in BOLD print may be pre-programmed at the factory. DO NOT change the

address of these I/O functions or the compressor will not function correctly.

Digital Input Function

Description

Fan Fault Input used to signal a fan motor over temperature fault.
Fan Auxiliary Used to signal the failure of the fan motor starter.
Remote Halt Used to remote start/stop compressor.

Remote Halt Enable

Used to enable/disable Remote Halt input.

Advisory Alarm

Used to trigger a generic advisory alarm.

Shutdown Fault

Used to trigger a generic shutdown fault.

Air Filter

Used to signal a dirty air filter.

QOil Filter

Used to signal a dirty oil filter.

Low Voltage Relay Alarm

Low Voltage Relay Shutdown

Used to signal low line voltage detected by external device.

Phase Sequence

Used to signal incorrect connection of three phase power
input detected by external device.

Motor Overtemp Alarm

Motor Overtemp Shutdown

Used to signal motor over temperature or motor overload
relay trip.

Water Pressure Alarm

Water Pressure Shutdown

Used to signal high water pressure in water cooled
systems.

High Vibration Alarm

High Vibration Shutdown

Used to signal high vibration detected by external device.

Clock Override

Used to disable clock controlled functions.

Reset Alarm

Used to control remote rest of alarms.

Heavy Consumer Start

Used to control staggered starting of multiple compressors.

Heavy Consumer Load

Used to control staggered loading of multiple compressors.

Remote Load

Used to remotely load the compressor

Remote Load Enable

Used to enable/disable Remote Load input.

Dryer Alarm

Used to signal a dryer alarm

Secondary Pressures

Used to switch control to secondary pressure offset.

Motor Auxiliary

Used to signal the failure of the main motor starter.

Unload

Used to remotely unload the compressor.
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Digital Output Function

Description

Advisory Alarm

Used to indicate an active advisory alarm.

Shutdown Fault

Used to indicate an active shutdown alarm.

Inlet Valve

Used to control the inlet valve of the compressor.

Blowdown Valve

Used to control the blowdown valve of the compressor.

Used to control the airend coolant oil injection in some

Oil Flow A
compressor models.
. Used to control the airend coolant oil injection in some
Qil Flow B
compressor models.
. Used to control the airend coolant oil injection in some
Qil Flow C
compressor models.
Used to control the cooler fan or water source in some
Cooler Start

compressor models.

Auto Operation

Used to indicate a compressor is operating in the
Automatic Mode.

Run

Used to indicate the compressor’s main motor is running.

Delayed Break Run

Used to indicate the compressor’s main motor is running
but stays active for ten minutes after the motor stops.

Standby Used to indicate the compressor is waiting to run.

Dryer Start Used to control an integrated dryer in some compressor
models.

Heater Start Used to control integrated heater in some compressor
models.

Water Drain Used to control a timed water drain or oil scavenge system

in some compressor models.

Heavy Consumer

Used to control staggered starting of multiple compressors.

Maintenance Alarm

Used to indicate an active advisory alarm.

Any Alarm

Used to indicate an active advisory or shutdown alarm.

Good To Go

Used to indicate compressor is started or running.

Main Contactor

Used to control the main motor starter in fixed speed
compressor models.

Start Contactor

Used to control the start contactor in a Wye-Delta motor
starter in fixed speed compressor models.

IVO - Inlet Valve Open

Used to modulate the inlet valve in some compressor
models.

IVC - Inlet Valve Close

Used to modulate the inlet valve in some compressor
models.

TVO - Turn Valve Open

Used to modulate the turn valve in some compressor
models.

TVC - Turn Valve Close

Used to modulate the turn valve in some compressor
models.
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Digital I/0O functions can be programmed to be either active high or active low by using the Plus
and Minus L.~ keys to change the polarity of the input. A positive address value corresponds to an

active high function and a negative address value likewise corresponds to an active low function.

7.3 Analog Input/Output Functions

b

The following tables are a list of the various analog input and output functions that are availble in the
AirSmart Controller. An analog input or output fuction is active only when a valid address is assigned
to that function. Any function is disabled when the address is set to zero.

Note: Functions listed in BOLD print may be pre-programmed at the factory. DO NOT change the
address of these 1/0O functions or the compressor will not fuction correctly.

Analog Input Function

Description

Inlet Temperature

Used to indicate the compressor air inlet temperature.

Interstage Temperature

Used to indicate the interstage temperature in two-stage
compressor models.

Discharge Temperature

Used to indicate the airend discharge temperature.

Separator Temperature

Used to indicate the dry side separator temperature.

Plant Temperature

Used to indicate the package discharge temperature.

Dryer Temperature

Used to indicate the internal temperature of an integrated
dryer in some compressor models.

Oil Temperature

Used to indicate the oil temperature in some compressor
models.

Inlet Pressure

Used to indicate the compressor inlet pressure.

Interstage Pressure

Used to indicate the interstage pressure in two-stage
compressor models.

Reservoir Pressure

Used to indicate the wet side reservoir pressure.

Separator Pressure

Used to indicate the dry side reservoir pressure.

Plant Pressure

Used to indicate the package discharge pressure. Also
used as control pressure reference to AirSmart Controller.

Oil Pressure

Used to indicate the oil pressure in some compressor
models.

System Pressure

Used to indicate the control pressure in a sequenced group
of compressors.

Current Sensor

Used to indicate the main motor current in some fixed
speed compressor models.
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Analog Output Function Description

Used to control the precision mixing valve in some

Qil Valve Command
compressor models.

Plant Pressure Used to indicate the current plant pressure value.

Discharge Temperature Used to indicate the current discharge temperature value.

Used to control the variable speed cooler fan in some

Voltage Controlled Fan
compressor models.

7.4 Example “RUN” Digital Output Signal

The following example shows how to provide a "RUN" output signal on single-stage, variable speed
VS20 through VS70 compressor. This procedure can also be used on other machines; however the
I/0 addresses will need to be changed. Provided the VS machine does not have an integrated dryer,
there are two outputs that can be programmed to serve as a “RUN” signal. There is a 24 VDC output
on terminal block A10 (ground reference on B6 thru B10) and there is also a N.O relay contact
between terminal blocks A14 and B14. Either one of these contact points can be programmed to be
active when the compressor is running.

1. Press the Enter .=—- key on the display to access the Adjustment menu tree.
2. Use Right = *< or Left .« _ keys to navigate to the Unit Setup Adjust menu.

3. Press the Enter .= key to enter the Unit Setup Adjust menu.

4. The Unit Password parameter will be the first item in the Unit Setup Adjust menu. Press the Enter
== key to change the Password to 8412.

5. Use the Plus . * 2 and Minus . = keys the change the value of each digit.

6. Use the Right . * or Left L. _ keys to select individual password digits.

7. Press the Enter .= key to confirm the password value.

o
8. Press the Stop/Reset | semes key to return to the Adjustment menu tree.
9. Press the Right L *< key twice to navigate to the Prog 1/O Adjust menu.

10. Press the Enter .= key to access the Prog I/O Adjust menu.
11. To use terminals A14/B14 (N.O. relay contact) for the "RUN" signal, skip to step #19 below.
12. To use terminal A10 for the "RUN" signal, continue with step #13.

13. Press the Down .~ key to navigate to the "RUN" Digital Output address. The controller display
should read as below.

PROG I/O ADJUST
RUN
0 DIGTIAL OUT
(SELECT PARAMETER)
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14. Press the Enter .= key to edit the I/O address for the "RUN" signal. Use address 20 for
terminal A10.

15. Use the Plus . *.< and Minus ..~ keys the change the value of each digit.

16. Use the Right > or Left \..* _ keys to select individual address digits.

17. Press the Enter .= key to confirm the address value. The controller display should read as
below.

PROG I/O ADJUST
RUN
20 DIGTIAL OUT
(SELECT PARAMETER)

18. Skip now to step #28.
19. To use terminals A14/B14 (N.O. relay contact) for the "RUN" signal, continue with step #20 below.

20. Press the Down .~ key to navigate to the "ANY ALARM" Digital Output address. The controller
display should read as below.

PROG I/O ADJUST
ANY ALARM
50 DIGTIAL OUT
(SELECT PARAMETER)

21. We must first set this address to 0 in order to disable this function so that the relay output can be
re-used for the "RUN" signal.

22. Press the Enter .= key to edit the /0 address for the "ANY ALARM" signal.
23. Use the Plus . *.< and Minus ..~ keys the change the value of each digit.
24. Use the Right . *< or Left 1.« keys to select individual address digits.

25. Press the Enter .= key to confirm the address value. The controller display should read as
below.

PROG I/O ADJUST
ANY ALARM
0 DIGTIAL OUT
(SELECT PARAMETER)

26. Press the Up .~ key to navigate to the "RUN" Digital Output address.

27. Skip back to step #14 except that you need to use address 50 for the relay output instead of
address 20 as stated in step #14.
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28. Press the Stop/Reset | semes key twice. The controller display will read as below.

STORE MODIFIED
PARAMETERS?
STOP = NO
ENTER = YES

29. Press the Enter |.=—- key to permanently save to changed parameters in the controller’s
memory.
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8.3 Agency Certifications

The AirSmart Controller is UL Recognized in the United States and Canada under File No.E150840

8.4 Environmental Ratings

Operating temperature range: -40°F to 185°F (-40°C to 85°C)
Storage temperature range: -67°F to 300°F (-55°C to 150°C)
Humidity: 0 to 95% non-condensing

8.5 Electrical Ratings

DC power input (P1 on Core board): 24 VDC +/- 10% @ 150 mA.

Digital Inputs (P2 on Core board):
Four 0 to 24 VDC inputs - Low = 0 to 4 VDC / High = 20 - 24 VDC.

Digital Inputs (P10 on Expansion board):
Four 0 to 24 VDC inputs - Low = 0 to 4 VDC / High = 20 to 24 VDC.

Digital Outputs (P3 on Core board):
Four 24 VDC outputs @ 2.6 A continuous.

Digital Outputs (P12 on Expansion board):
Five 24 VDC outputs @ 800 mA continuous.

Form-C relay output (P13 on Expansion board):
One relay contact - Rating: 125 mA @ 250 VAC, 2.0 A @ 30 VDC.

Analog Inputs (P4, P5 on Core Board): Four 0 — 5 VDC inputs.
Two configured for use with 2-wire, 3 kOhm, NTC, 150°C thermistors.
Two configured for use with 250 PSI, 0.5 — 4.5 VDC ratiometric output transducers.

Analog Inputs (P14, P15 on Expansion Board): Six 0 — 5 VDC inputs.
Three configured for use with 2-wire, 3 kOhm, NTC, 150°C thermistors.
Three configured for use with 250 PSI, 0.5 — 4.5 VDC ratiometric output transducers.
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Gammr For additional information contact your local representative or
Gardner Denver Compressor Division,
E#— KA 1800 Gardner Expressway, Quincy, lllinois 62305

ver 1SO 9001
CERTIFIED 1 ic0none: (800) 682-9868
W FAX: (217) 224-7814
Specifications subject to change without notice. - ‘
Copyright © 2005 Gardner Denver, Inc. Litho in U.S.A. Visit our Web Site: www.gardnerdenver.com

Sales and Service in all major cities.

13-17-600 Page 88






WARNING - PROHIBITION — MANDATORY LABEL INFORMATION

Gardner Denver positive displacement blowers are the result of advanced engineering and skilled
manufacturing. To be assured of receiving maximum service from this machine, the owner must exercise
care in its operation and maintenance. This book is written to give the operator and maintenance department
essential information for day-to-day operation, maintenance and adjustment. Careful adherence to these
instructions will result in economical operation and minimum downtime.

Boxed text formats are used, within this manual, to alert users of the following
conditions:

Safety Labels are used, within this manual and affixed to the appropriate areas of the
blower package, to alert users of the following conditions:

A DANGER

Indicates a hazard with a high level of risk, which if not avoided, WILL result in death
or serious injury.

Equipment Starts Automatically Health Hazard — Explosive Release of Pressure

00THCS, LG No. THBCISOAC

Cutting of Finger or Hand Hazard — Rotating High Voltage — Hazard of Shock, Burn or Death
Impeller Blade Present Until Electrical Power is Removed

Cutting of Finger or Hand Hazard — Rotating Fan

Blade Entanglement of Fingers or Hand — Rotating Shaft

13-17-604 Page 1




Indicates a hazard with a medium level of risk, which if not avoided, COULD result in
death or serious injury.

Asphyxiation Hazard — Poisonous Fumes or Toxic Gas in Compressed Air

/A CAUTION

Indicates a hazard with a low level of risk, which if not avoided, MAY result in a
minor or moderate injury.

SHOTHCRLLC Mo WUCISOAC

Burn Hazard — Hot Surface

PROHIBITION - MANDATORY ACTION REQUIREMENTS

Lockout Electrical Equipment in De-Energized

Do Not Operate Blower with Guard Removed
State

Read the Operator’s Manual Before Proceeding
with Task

Handle Package at Forklift Points Only
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SAFETY PRECAUTIONS

Safety is everybody’s business and is based on your use of good common sense. All situations or
circumstances cannot always be predicted and covered by established rules. Therefore, use your past
experience, watch out for safety hazards and be cautious. Some general safety precautions are given below:

A DANGER

Failure to observe these notices could result in injury to or death of personnel.

Keep fingers and clothing away from rotating fan, belt drive, etc.

Disconnect the blower unit from its power source, lockout and tag out before working on the
unit — this machine is automatically controlled and may start at any time.

Do not loosen or remove the oil filler plug, drain plugs, covers, the thermostatic mixing valve
or break any connections, etc., in the blower air or oil system until the unit is shut down and
the air pressure has been relieved.

Electrical shock can and may be fatal.

Perform all wiring in accordance with the National Electrical Code (NFPA-70) and any
applicable local electrical codes. Wiring and electrical service must be performed only by
qualified electricians.

Open main disconnect switch, lockout and tag out before working on the control, wait 10
minutes and check for voltage.

Failure to observe these notices could result in damage to equipment.

Stop the unit if any repairs or adjustments on or around the blower are required.

Do not use the air discharge from this unit for breathing — not suitable for human
consumption.

An Excess Flow Valve should be on all compressed air supply hoses exceeding 1/2 inch
inside diameter (OSHA Regulation, Section 1926.302).

Do not exceed the rated maximum pressure values shown on the nameplate.

Do not operate unit if safety devices are not operating properly. Check periodically. Never
bypass safety devices.
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1 General Information

The AirSmart™ Controller was designed for use in the Gardner Denver Global Line of variable speed, rotary
screw air compressors and positive displacement blowers. The AirSmart™ Controller is also capable of
controlling fixed speed air compressors and blower which use traditional motor starters. The microprocessor-
based unit can control up to three Variable Frequency motor Drives (VFDs) while monitoring all necessary
temperature and pressure points in order to safely operate the machine and satisfy user air demand. The
Control Panel displays a comprehensive overview of the machine status and allows easy access to
operational parameters such as pressure set points, alarm set points and language selection.

The AirSmart Communications Module is an extension of the AirSmart Controller, which provides a means of
sequencing multiple compressors or blowers together so that they may act as one machine. The AirSmart
Communications Module also provides the ability to monitor machine operation from a remote location
through serial and Ethernet connections. Finally, the AirSmart Communications Module can start and stop a
machine up to seven different times using a programmable week clock.

1.1 AirSmart Communications Module Features

Easy Installation.

Battery-backed real time clock.

Week clock timer with seven programmable start/stop times.
Sequencing control for up to eight compressors or blowers.
Two additional pressure transducer inputs for system pressure.

Remote monitoring through RS-232 serial port on 9-pin D-Sub connector.

A R N N N N R

Remote monitoring through IEEE 802.3 100 megabit Ethernet port on RJ-45 connector.
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2 Communications Module Installation

The AirSmart Communication Module is simple to install. Follow the steps below to attach the
Communications Module to the AirSmart Controller.

1. Step 1 — Remove all power from the compressor or blower package. Make sure the electrical
disconnect is OFF AND LOCKED OUT in accordance with the lockout/tagout procedure. After power
has been removed, open the control box to gain access to the AirSmart Controller.

i DANGER

Failure to observe lockout/tagout procedures can cause injury or death!

Step 2 — Remove the rubber plug on the enclosure of the AirSmart Controller to expose the expansion
connector as seen in Figure 1 and Figure 2.

Figure 1 - Remove Rubber Cover — Value Controller
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Figure 2 — Remove Rubber Cover — Full Controller

Note — The AirSmart Controllers shown in the photos are not installed in a machine. Itis NOT necessary to
remove the AirSmart Controller from the machine to install the Communications Module.

Step 3 — Inset the connector protruding from the backside of the Communications Module into the expansion
connector on the AirSmart controller, as seen in Figure 3, and press into place. Do not force the connectors
together; the two pieces should fit together easily.

Figure 3 - Insert Comm Module Connector

Step 4 — Secure the Communications Module in place by tightening the captive screw with a #2 Phillips
screwdriver as seen in Figure 4 below.
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P17

COMMI /DULE
Model 30 [K1173

Manufactured for Gardner Denver
oK E by Update Systems, Inc.

Figure 4 - Tighten Captive Screw

Step 5 — Be sure to read all sections below for proper configuration of the AirSmart Communications Module.
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3 AirSmart Controller Menus

3.1

Operational Menus

The Operational Menus are available at all times - while the compressor or blower is running, stopped
or even while in a fault condition. To enter the Operational Menu trees press the Right .’ or Left

{_J buttons to access up to eight different menus. Once the desired menu heading is shown in the
fourth line of the display, use the Up . %~ and Down |~ buttons to access the individual items in
the selected menu, which are also shown in the fourth line of the display. If the Up or Down buttons
are not pressed within five seconds of pressing the Right or Left buttons, the fourth line of the display
will return to its previous state.

It is not necessary to navigate back to the top of a particular menu in order to enter another menu.

Simply press the Right L *< or Left \.« J buttons to go back to the heading of the current menu and
then use the Right or Left buttons again to find the desired menu heading as described above.

» Note: Advisory fault information is also shown in the fourth line of the display. If an advisory is
active and the fault condition has not been cleared, the Operational Menu text will be periodically
replaced by the advisory text.

» Note: Only the information associated with the Communications Module is shown below. For a

full listing of other menu items, refer to the AirSmart Controller User’s Manual, Gardner Denver
document 13-17-600 for the compressor application or IQ-7-200 for the blower application.
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AirSmart Controller Operational Menus (Blower Application)

Use the i : keys to navigate through the horizontal main menus. These keys are also used
to exit the vertical menu items.
Use the = T« keys to navigate through the vertical menu items.
Maintenance Info Pressures & Temps Mator Information Advisory History
| | | P L |
XXX Tot Hrs Inlet Pres XXX PSI V1 Frq Omd XX.X Hz Advisory #1
T I I T I I T T
Air Fltr In XXXX H Inlet Temp XXX °F Mir Freq XX. XX Hz Advisory #2
| T I 1 I 1 1 T
Qil Chng In XXXX H Disch Temp XXX °F Mtr Current XXX A Advisory #3
I I I I I I
CBox Flir In XXXX H Diff Temp XXX °F Mir Power XX. X kW
 — E— | E—  — Y
Mir Lube In XXXX H | Diff Pres XX PS5l | Mir Valtage XXX V Advisory #8
1 i I"l"“'I 1 I I
Start Timer X:XX Disch Pres XXX PSI Mir Speed XXX RPM Advisory #9
1 1 [————— | T ( | | I I
Stop Timer X:XX I CilTemp 1 XXX °F 1 Blwr Speed XX RPM Advisory #10
- s = T
ASC FW Version 1 Oil Temp 2 XXX °F | V1 DC XXX V Shutdown #1
I loerroaw——r = =
CMT FW Version | Oil Level 1 XXXV | V1 Temp XXX °F Shutdown #2
= i | St I =
CLT FW Version | Qil Level 2 X. XXV | Drive Fault XX Shutdown #3
e — s pp— : s cm ] I
1 ACM FW Version | | System Pres XX PSI | V1 Version XXX m
e mmad Cuialaimia I :
| Date & Time ) e i e e Shutdown #8
fmm : rNoie: Motor | I
Information menu | Shutdown #9
_________________ | not visible when T
rNoie: The items contained in dashed boxes do | | VFD notinstalled | Shutdown #10
not appear in menus when the device is not | | In package. 1
| installed in the package. | T T T T~
e d

For each Advisory and Shutdown, use the

and — keys

to navigate through the system status that is
saved at the time of the Advisory or Shutdown.

13-17-604 Page 11



3.1.1 Maintenance Info Menu

The Maintenance Menu gives the user access to the current status of all the maintenance counters

and system timers.

0 PSI
125 HRS

75°F
AUTOMATIC
READY

MAINTENANCE INFO

1. ACM Firmware

When the AirSmart Communications Module (ACM) is installed, the version number of the
firmware loaded in the module is displayed as the next to last item in the Maintenance Info menu.

Version

0 PSI 75°F
125 HRS AUTOMATIC
READY
Vv1.03 ACM

2. Time and Date

The last item in the Maintenance Info Menu is the current time and date kept by the battery
backed, real time clock on the Communications Module. The time and date can be changed

under the Time Adjust menu.

0 PSI
125 HRS

07/04/10 12:59 MON

75°F
AUTOMATIC
READY

The date & time

format reads as follows:

YY/MM/DD HH:MM DOW

Where:

YY = Year
MM = Month
DD = Date

HH = Hour (using 24 hour clock)

MM = Minute

DOW = Day of week

13-17-604
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3.2 Adjustment Menus

The Adjustment Menus are only available when the compressor or blower is stopped. To enter the

Adjustment Menu tree, press the Enter .= button and then press the Right . * or Left . ¢
buttons to access up to six different menus. Once the desired menu heading is shown in the second

line of the display, press the Enter .= button again to access that menu. Use the Up . * . and
Down .~ buttons to access the individual items in the selected menu, which are also shown in the
second line of the display.

It is not necessary to navigate back to the top of a particular menu in order to enter another menu.

Simply press the Stop/Reset | s button to go back to the heading of the current menu and then
use the Right | > or Left ...« _ buttons again to find the desired menu heading as described above.

To completely exit from the Adjustment menus, press the Stop/Reset === button again. If
parameter changes have been made, the following screen will appear.

STORE MODIFIED
PARAMETERS?
STOP = NO
ENTER = YES

To permanently save the changes that were made, press the Enter .= button. If the Stop/Reset

==ner | hutton is pressed, the parameter changes that have been made are still valid but will be lost
the next time the compressor is disconnected from main power.

» Note: Only the information associated with the Communications Module is shown below. For a

full listing of other menu items, refer to the AirSmart Controller User's Manual, Gardner Denver
document 13-17-600 for the compressor application or IQ-7-200 for the blower application.
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AirSmart Controller Adjustment Menus (Compressor Application)

ENTER
Use the
herizontal main menus.

Use the S

key again to select the horizontal menu item. Use the

key to enter the Adjustment menus (compressor must be stopped). Use the

-

4 13

keys to navigate through the

keys to navigate through the vertical menu items.

|Operalion Adjustment |@“@ﬁ>‘i Maintenance Adjust IQ%%*I Sequence Adjuslmenti%I Unit Setup Adjust

Time Adjustment

I‘@?fi Configurafion Adjust |

Target Pressure

| |

| |

| Num of Seq Units | | Unit Password

| Set Year (20XX)

| Cormpressor Model |

Unit Number

| Oll Filter Chng Int |

| Set Month (1 - 12)

| Total Run Hours

Sequence Group

[ seavence Gowp |

| Qil Chanae Interval |

| Set Date (1 — 31)

| Loaded Hours

meode and to exit from the menu.

installed.

| the Configuration

1 1 | I Ep—
| Transfer Interval | | Separator Chng Int | | Set Time (24 hour) | eremve Intrstg Pres :
T T T T T T i —
| Secondary Press | | Oil Flitr In XXXX H | | Lag Start Delay | | Air Filter Chng Int | | Week Clock Mode | | Remove Res Pres |
1 | 1 1] 1 1 1 1 1 1 ___L___L___1
| Pressure Units | | Qil Chng In XXXX H | | Transfer Load Dec | | Citrl Box Filter Int | | Start On #1 | | Remove Sep Pres :
I T L — 1 T 1 1 1 T ilenien iy Mesiesiie
| Temperature Units | | Oil SeprIn XXXX H | | Transfer Load Inc | | Motor Lube Interval | | Through #1 | | Remove Plant Pres |
I I T I I I I I I ——— e ____
| Operating Mode | | Air Fltr In XXXX H | | Baud Rate | | High Plant Pres Lim | | Start On #2 | | Remove Oil Pres |
—T T — — = psepindee . sepielepioed
| Start Timer | | Cbox Flir In XXXX H | | Seq Hour Offset | | Over Temp Limit | | Through #2 | | Remove Sys Pres |
 — TT T I I T T T Imm g
| Stop Timer | | Mir Lube In XXXX H | | IP Addr MSD | | Temp Alarm Limit | | Start Gn #3 | | Distributor Infa 1 |
I ") —T =T L — I I
| Blowdown Time | |Tma| Cast XXX.XX $ | | IP Addr | | Plant Temp Limit | | Through #3 | | Distributor Info 2 |
b~ T —
| Plant Alarm Limit | | Start On #4 | | Energy Cost |
— el e e T —
| Dryer Temp Limit 1 | Through #4 | | System Voltage
l_________"l'___J.______1 |_I_I_| ==L,
| Dryer Alarm Limit | Start On #5 1 Elevation I
i ey i eyl
| MinTarget Temp | 1 Motor SFA 1
l____'I_'I_____ l_____I_'I' _____ !
| Subnet Addr | | Select Fan Type | | Start On #6 | | Inlet Temp Ofiset |
| T IT PR [ F——
| Subnet Addr LSD | | Motor Jog ? | | Through #6 | | Intrstg Temp Offset |
1 U | E——— r———— === | e—
| Gateway Addr MSD | Drain Close Interval | | Start On #7 | | Disch Temp Offset
I:‘ S [ ——— e
—i Gateway Addr | Drain Open Interval | | SepTemp Offset |
f s [ nplaplepioionl v pleplplaplaplog inplaplepinplupls ¥ splsplnplepipiogd
e et i o doviosl o, | Mmooty | [mmm =y | PariTamp ot |
5 S S S M P N — — i T i l—— | ‘adiiistinant rrarii IR TR
| Gateway Addr LSD | | Motor Heater | lis rj'|01 visiblewhen | ! Dryer Temp Offset |
ENTER | Communications | AT, A
Use the key to edit a selected r-—————— - | Module is not | 1 OilTemp Offset 1
parameter. Nete: The | installed. = e
| Sequence | !_ ______ _! _______
| Adjustment menu | I Note: Use -i
o> tuckpoil peesuord 407 0 |
Use the [R50 key to exit from the edit I Module is not I | ot inere ]
|

password 407 to
| edit parameters in

|
|
| the Unit Setup I
| Adjust menu |

|

| I P
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AirSmart Controller Adjustment Menus (Blower Application)

ENTER
Use the
horizontal main menus.

ENTER

Use the

key again to select the horizontal menu item. Use the

key to enter the Adjustment menus (compressor must be stopped). Use the

-

4 1]

keys to navigate through the vertical menu items.

|Opera1ion Adjusimenil’f?éﬁi Maintenance Adjust

Sequence Adjustment

Unit Setup Adjust i‘@‘l Time Adjustment

||

| Num of Seq Units |

Unit Password

| Sel Year (20XX) |

Target Pressure | Unit Number | | Blower Model | | Set Month (1 —12) |
I I I I I I
| Sequence Group | | Diff Temp Fault | Set Date (1 —31)
| Transfer Interval | Ditf Temp Alarm | Set Time (24 hour) |
I I L I I I
| Lag Start Delay | | Disch Temp Fault | | Start On #1 |
1 I I 1 I 1
| Transfer Load Dec | | Disch Temp Alarm | | Through #1 |
L 1 I T I 1
| Stop Timer | | Air Fltr In XXXX H | | Transfer Load Inc | | Inlet Temp Limit | Start On #2 |
T T I I — —
| Auto Restart | | Gil Ching In XXXX H | | Baud Rate | | Diff Pres Fault |
T Ere— .| LT I I e L
| Restart Delay | | Cbox Flir In XXXX H | | Seq Hour Offset | | Difi Press Alarm |
nplaplapleplenia T i 1T T I il oo e
| Week Clock Cntrl | | Mtr Lube In XXXX H | | Release Pressure | | Control Pres Fault | | Through #3 |
____________ I T I I | —
| IP Addr MSD | | Control Pres Alarm | Start On #4 |

rNote: Hems contained in dashed boxes do |
not appear in menus when the deviceis not |
| active in the system. I

R S S S S S
ENTER
Use the ol key to edit a selected
parameter.
Use the [F1PRST key to exit from the edit

moede and to exit from the menu.

||
|
[

Subnet Addr

U Ep—

| OilTemp Fault |
optepleplont erlest inpiaen plad
| Oil Temp Alarm I
lr'_' P ik
| OilLevel 1 Fault |
e~ ey
I Oil Level 1 Alarm |
gt it
| OQil Level 1 High |
lalapopipln levigts pepopionion
| Oil Level 2 Fault |
plptaytopts gl
| Oil Level 2 Alarm |
peepopipie " eyt
1 Oil Level 2 High I
T ——

| Gateway Addr |

| Motor Lube Interval |

Gateway Addr

|r Zero Diff Pres XD :
1

| Gateway Addr LSD |

| Zero Disch Pres XD |

|
Sequence |

| Adjustment menu I

| is notvisible when I
Communications

| Module is not |
installed. |

I a

password 407 to :
| edit parameters in
| the Unit Setup |
| Adjust menu |

Zero Inlet Pres XD

[ |

r
| Zero Sys Pres XD I
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3.2.1 Operation Adjustment Menu

The Operation Adjustment menu provides access to the parameters that control the basic operation
of the compressor or blower.

ADJUSTMENT MENU
OPERATION ADJUSTMENT

(SELECT SUB MENU)

1. Operating Mode

Under the Operation Adjustment menu is the operating mode. The controller can be set to one of
four operational modes.

AUTOMATIC: (Default mode) the compressor or blower uses its internal modulation algorithms
to control the operation of the machine. Refer to the appropriate AirSmart Users manual for
machine operation in Automatic mode (Gardner Denver document 13-17-600 for the compressor
application or 1Q-7-200 for the blower application).

SEQUENCE: The compressor or blower operates similar to Automatic mode but is part of a
sequenced group of machines.

LOW DEMAND: (compressor application only — refer to Gardner Denver document 13-17-600).

CONSTANT: (compressor application only — refer to Gardner Denver document 13-17-600).

OPERATION ADJUSTMENT
OPERATING MODE
AUTOMATIC
(SELECT PARAMETER)
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2. Week Clock Control

The last item in the Operation Adjustment menu is the Week Clock Control function. When the
Week Clock Control is turned on, the compressor or blower can be started and stopped using the
seven programmable timers under the Time Adjust menu.

OPERATION ADJUSTMENT
WEEK CLOCK CONTROL
ON
(SELECT PARAMETER)

Default Value: OFF

A DANGER

Automatic starting of the compressor or blower can cause injury or death
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3.2.2 Sequence Adjustment Menu

The Sequence Adjustment menu provides access to the parameters that control the sequencing
operation of the compressor or blower. This menu is only visible if the AirSmart Communications
Module is installed.

ADJUSTMENT MENU
SEQUENCE ADJUSTMENT

(SELECT SUB MENU)

1. Number of Sequence Units

The first item in the Sequence Adjust menu is the Number of Sequence Units, which specifies the
number of compressors or blower connected in a sequence group. For stand-alone operation,
this parameter is set to 1. When set to 1, all other sequence related items in the menu are not
visible.

SEQUENCE ADJUSTMENT
NUMBER OF SEQ UNITS
2 UNITS
(SELECT PARAMETER)

Min Value: 1
Max Value: 8
Default Value: 1

2. Unit Number

The next item in the Sequence Adjust menu is the Unit Number. A unique number must identify
each of the possible eight units in a sequence group. The primary Lead, which is always the
largest capacity compressor or blower in the group, must be programmed as Unit Number 1.

SEQUENCE ADJUSTMENT
UNIT NUMBER
1
(SELECT PARAMETER)

Min Value: 1
Max Value: 8
Default Value: 1
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3. Sequence Group

The next item in the Sequence Adjust menu is the Sequence Group, which simply identifies a
group of up to eight machines for remote monitoring purposes. All compressors or blowers within
a group must be set to the same group.

SEQUENCE ADJUSTMENT
SEQUENCE GROUP
SEQUENCE GROUP A
(SELECT PARAMETER)

Min Value: SEQUENCE GROUP A
Max Value: SEQUENCE GROUP H
Default Value: SEQUENCE GROUP A

4. Transfer Interval

The next item in the Sequence Adjust menu is the Transfer Interval. This parameter controls how
often the group Lead is transferred to a dormant compressor or blower during periods of low
demand. This parameter is referenced to the Total Hour meter value as seen in the second line
of the display or the Maintenance Info menu. A value of zero will disable this feature.

SEQUENCE ADJUSTMENT
TRANSFER INTERVAL
4 HRS
(SELECT PARAMETER)

Min Value: 0 Hours
Max Value: 5000 Hours
Default Value: 4 Hours

5. Lag Start Delay

The next item in the Sequence Adjust menu is the Lag Start Delay timer value. This parameter
controls the delay between The Transfer Load Increment trigger (see below) and the starting of
the next available compressor or blower during periods of increasing demand. The Lag Start
Delay time is reset and begins to count down whenever a dormant machine is brought on line. If
the Lag Start Delay timer expires before the next available unit comes on line, there will be no
delay during startup.

SEQUENCE ADJUSTMENT
LAG START DELAY
15 SECONDS
(SELECT PARAMETER)

Min Value: 1 Second
Max Value: 60 Seconds
Default Value: 15 Seconds
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6. Transfer Load Decrement

The next item in the Sequence Adjust menu is the Transfer Load Decrement value, which
controls the load level the group must reach before dropping a compressor or blower from the
sequence group during periods of decreasing demand.

SEQUENCE ADJUSTMENT Note: Do not adjust this parameter
TRANSFER LOAD DEC unless it is absolutely necessary! The
35 % factory default value will provide the
(SELECT PARAMETER) most efficient operation of the sequence
group.

Min Value: 20%

Max Value: 100%

Default Value: 35% (variable speed compressor), 40% (variable speed blower),
100% (fixed speed compressor or blower)

7. Transfer Load Increment

The next item in the Sequence Adjust menu is the Transfer Load Increment value, which controls
the load level the group must reach before adding a compressor or blower to the sequence group
during periods of increasing demand.

SEQUENCE ADJUSTMENT Note: Do not adjust this parameter
TRANSFER LOAD INC unless it is absolutely necessary! The
80 % factory default value will provide the
(SELECT PARAMETER) most efficient operation of the sequence
group.

Min Value: 70%

Max Value: 100%

Default Value: 80% (variable speed compressor or blower),
100% (fixed speed compressor or blower)

8. Baud Rate

The next item in the Sequence Adjust controls the Baud Rate of the RS-232 port (9-pin D-Sub
connector) used for remote monitoring.

SEQUENCE ADJUSTMENT
BAUD RATE
9600
(SELECT PARAMETER)

Baud Rate Values: 1200, 2400, 4800, 9600, 19200
Default Value: 9600
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10.

1.

Sequence Hour Offset

The next item in the Sequence Adjust menu is the Sequence Hour Offset. This parameter value
is added to the Total Hour meter and allows two machines with large differences in Total Hour
meter values to transfer the sequence lead using the Transfer Interval Timer.

SEQUENCE ADJUSTMENT
SEQUENCE HOUR OFFSET
0 HRS
(SELECT PARAMETER)

Min Value: 0 Hours
Max Value: 87600 Hours
Default Value: 0 Hours

Release Pressure (Used in blower application only)

The next item in the Sequence Adjust menu is the Release Pressure value, which controls when
a blower will be released from the sequence group during periods of decreasing demand. This
parameter is used in an equivalent fashion as the Unload Pressure value in the compressor
application.

SEQUENCE ADJUSTMENT
RELEASE PRESSURE
0 HRS
(SELECT PARAMETER)

Min Value: 0 PSI
Max Value: Blower package dependant
Default Value: Blower package dependant

IP Address

The next four items in the Sequence Adjust menu make up the four octets (eight bit segments) of
the IP (Internet Protocol) Address used by the Ethernet port for remote monitoring. The
Communications Module does not support Dynamic Host Configuration Protocol (DHCP) so it is
necessary for each unit to be programmed with a unique IP address.

The LSB (Least Significant Byte) of the IP address also doubles as the Modbus RTU packet
address when using the RS-232 port for remote monitoring.

SEQUENCE ADJUSTMENT
IP NNN.-.-.-
255
(SELECT PARAMETER)

Min Value: 0.0.0.0
Max Value: 255.255.255.255
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12,

13.

Sub-Network Mask

The next four items in the Sequence Adjust menu make up the four octets (eight bit segments) of
the Sub-Network (Subnet) Mask used by the Ethernet port for remote monitoring. Contact the
network administrator to obtain the value for the Subnet Mask.

SEQUENCE ADJUSTMENT
SUBNET NNN.-.-.-
255
(SELECT ARAMETER)

Min Value: 0.0.0.0
Max Value: 255.255.255.255

Gateway Address

The next four items in the Sequence Adjust menu make up the four octets (eight bit segments) of
the Gateway Address used by the Ethernet port for remote monitoring. A gateway is a device
(usually a computer) that serves as an access point to other networks outside the local network.
Contact the network administrator to obtain the network Gateway Address. A gateway address is
only necessary for communications beyond the local network.

SEQUENCE ADJUSTMENT
GATEWAY NNN.-.-.-
255
(SELECT PARAMETER)

Min Value: 0.0.0.0
Max Value: 255.255.255.255
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3.2.3 Time Adjustment Menu

The Time Adjustment menu provides access to the parameters that control the real time clock
operation of the compressor or blower. This menu is only visible if the AirSmart Communications
Module is installed.

ADJUSTMENT MENU
TIME ADJUST

(SELECT SUB MENU)

1. Set Year

The first item in the Time Adjust menu is the year setting for the real time clock.

TIME ADJUST
SET YEAR (20XX)
2005
(SELECT PARAMETER)

Min Value: 2000
Max Value: 2063

2. Set Month

The next item in the Time Adjust menu is the month setting for the real time clock.

TIME ADJUST
SET MONTH (1 - 12)
1
(SELECT PARAMETER)

Min Value: 1
Max Value: 12

3. Set Date

The next item in the Time Adjust menu is the date setting for the real time clock.

TIME ADJUST
SET DATE (1 - 31)
1
(SELECT PARAMETER)

Min Value: 1
Max Value: 31
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4. Set Time

The next item in the Time Adjust menu is the time setting for the real time clock.

TIME ADJUST
SET TIME
SUN:00:00 (24)
(SELECT PARAMETER)

Day of Week range: SUN, MON, TUE, WED, THU, FRI, SAT
Hour range: 00 to 23
Minute range: 00 to 59

5. Week Clock Mode (Used in compressor application only)

The next item in the Time Adjust menu is the Week Clock Mode setting which controls how the
seven start/stop timers are used in the compressor application. Refer to the AirSmart User’'s
manual for the compressor application (Gardner Denver document 13-17-600) for more
information about using the secondary pressure settings.

TIME ADJUST
WEEK CLOCK MODE
COMPRESSOR ON/OFF
(SELECT PARAMETER)

Min Value: COMPRESSOR ON/OFF
Max Value: SECONDARY PRESSURES
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6. Start/Through Times 1 through 7

The next fourteen items in the Time Adjust menu make up the week clock for starting and
stopping the compressor or blower up to seven times inside a period of one week. In order for
the week clock to be active, Week Clock Control under the Operation Adjustment menu must set
to ON. The START and THROUGH time parameters must be programmed as a pair, the
compressor will not start at a designated START time if the associated THROUGH time
parameter has not also been programmed.

TIME ADJUST
START ON #1
MON:08:00 (24)
(SELECT PARAMETER)

TIME ADJUST
THROUGH #1
MON:16:59 (24)
(SELECT PARAMETER)

Day of Week range: SUN, MON, TUE, WED, THU, FRI, SAT
Hour range: 00 to 23
Minute range: 00 to 59

The THROUGH time parameter tells the compressor to run through the programmed time and
then stop. If the compressor is programmed to run through 16:59, as shown in the display above,
the machine will actually stop at 17:00 (5:00 PM).

The concept of “through” time is used instead of stop time so that it is possible to have run
periods that span from the week’s end through the week’s beginning. For example, with a
START / THROUGH time of SAT: 23:00 / SUN: 00:59, the compressor will run exactly 120
minutes centered around midnight on Saturday

13-17-604 Page 25



4 Using The Real Time Clock

The AirSmart Communications Module has a built-in battery-backed real time clock, which can be used to

automatically start and stop a compressor or blower up to seven times inside of one week. The

programmable week clock is similar that found in a home video recorder and used to record your favorite

television programs. Follow the simple steps below for setting up the programmable week clock.

4.1

Programming the Real Time Clock

Program the year, month, date and time parameters using the first four pages of the Time Adjust menu
as shown above. Once these values are set, they do not need to be entered again, even if the power
is removed from the machine.

4.1.1 Program the Year

41.2

41.3

A N =

7.

Press the Enter .= key on the display to access the Adjustment menu tree.
Use the Left . ¢~ or Right .’ keys to navigate to the Time Adjust menu.
Press the Enter .= key to enter the Time Adjust menu.

The Year parameter will be the first item in the Time Adjust menu. Press the Enter
edit the Year.

Use the Plus .. *_2 and Minus I~ keys the change the value of each digit.

Use the Left .. _ or Right L_*< keys to select individual digits.

Press the Enter .= key to program the new Year value.

Program the Month

r oDN

Press the Down .~ key once to access the Month parameter.

Press the .=/ key to edit the Month.
Use the Plus . *2 and Minus .=+ keys the change the parameter value.

Press the .= key to program the new Month value.

Program the Date

A wDn

Press the Down .~ key once to access the Date parameter.

Press the Enter .= key to edit the Month.

Use the Plus | * 4 and Minus .=~ keys the change the parameter value.

Press the Enter .= key to program the new Date value.
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4.1.4 Program the Time

1. Press the Down .~ key once to access the Time parameter.

2. Press the Enter .= key to edit the Time.

3. Use the Plus L. "2 and Minus . = keys the change the day of the week or the value of each
digit.

4. Use the Left ¢ J or Right . *< keys to select individual digits.

5. Press the Enter .= key to program the new Date value.

6. Press the Stop/Reset | s key twice to return to the Main display screen.
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4.2 Programming Start/Trough Times

The Start/Trough times control when the compressor or blower will and stop during a period of one
week. The next fourteen parameters after the Year, Month Date and Time are the seven Start/Through
time pairs.

>

Important Note: The START and THROUGH time parameters must be programmed as a pair, the
compressor will not start at a designated START time if the associated THROUGH time parameter
has not also been programmed.

4.2.1 Program the Start Time

4.2.2

P w N =

o

Press the Enter .= key on the display to access the Adjustment menu tree.
Use Left .« J or Right L * keys to navigate to the Time Adjust menu.

Press the Enter .= key to enter the Time Adjust menu.

The Year parameter will be the first item in the Time Adjust menu. Press the Down L.~ key until
Start Time #1 shows in the display. If the Real Time Clock has just been set, you will only have
to press the Down .~ key once.

Press the Enter .=—2.1 key to edit the Start time.

Use the Plus .. *_2 and Minus I~ keys the change the day of the week or the value of each
digit.
Use the Left .. _ or Right L_*< keys to select individual digits.

Press the Enter .= key to program the new Start time.

Program the Through Time

Press the Down .~ key once to access the Through time #1 parameter.

Press the Enter .=—-. key to edit the Through time.

Use the Plus | * 24 and Minus .~ keys the change the day of the week or the value of each
digit.
Use the Left . ¢~ or Right . *< keys to select individual digits.

Press the Enter .= key to program the new Date value.

Press the Stop/Reset === | key twice.

Press the Enter .= key to permanently save the programmed parameters in the controller's
memory.
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4.2.3 Enable Week Clock Control

After programming the Start and Through times under the Time Adjust menu, it will be necessary to
enable the Week Clock so that it may control the compressor or blower. The Week Clock enable is
found under the Operation Adjustment menu.

A DANGER

Automatic starting of the compressor or blower can cause injury or death

>

>

o N -

o o

Press the Enter .= key on the display to access the Adjustment Menu tree.
Use Left .« J or Right L *< keys to navigate to the Operation Adjustment menu.

Press the Enter .= key to enter the Operation Adjustment menu.

The Language setting will be the first item in the Operation Adjustment menu. Press the Up .=
key once to get to Week Clock Control.

Press the Enter .= key to edit the Week Clock Control parameter.
Use the Up .. =2 or Down .~ keys to change the parameter from OFF to ON.

Press the Enter .= key to save the new setting.

Press the Stop/Reset === | key twice.

Press the Enter .= key to permanently save the programmed parameters in the controller's
memory.

-a»
10. To start the compressor or blower under Week Clock control, press the Run =" key.

a»
When the compressor is enabled to run under Week Clock control and the Run "=« key has been
pressed, the display will appear as shown below. The third line of the display will show the next start
time and the fourth line of the display will show the current time.

0 PSI 75°F
125 HRS AUTOMATIC
START ON THU 08:00
08/12/15 13:45 WED

Important Note: If the Week Clock Control is turned ON and there are no Start/Through times

-
programmed, the machine will not start when the Run =" key is pressed. Be sure that the
Week Clock Control is turned OFF to operate the compressor or blower normally.

P o> _ _
Important Note: The Run ' = and Stop/Reset [====| keys will function normally when the Week
Clock is operating inside of a Start/Through time window.
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4.3 Real Time Clock Battery

The Real Time Clock on the AirSmart Communications Module is equipped with a backup battery,
which enables the clock to keep time when the no power is applied to the AirSmart Controller. The
battery that has been installed is a type CR2016 Lithium coin battery and has an expected life of ten
years.

Should the battery become exhausted (clock no longer keeps time when power removed), it can be
removed from its socket and replaced. First remove power from the compressor or blower. Next
remove the Communications Module from the AirSmart Controller and replace the battery located on
the backside of the module. Be sure to follow the instructions for replacement silk-screened onto the
module circuit board cover.
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5 Sequencing

The AirSmart Communications Module will allow up to eight compressors or blowers to be connected together
in a sequence group. The Lead machine of the group will seamlessly start and stop other machines as
necessary to meet the plant air demand. In order to equalize machine run time during periods of low system
demand, the Lead machine can also trade with a dormant machine in the group.

A proper sequencing installation requires two or more compressors or blowers piped into a common air
delivery system and connected as described in the sections to follow. For best results, connect each machine
directly to a common manifold or receiver without any intervening dryers, filters or other restrictions. If any
equipment must be installed on individual compressors or blowers, select equipment with as minimal of a
pressure drop as possible. [f filters are installed, establish a maintenance procedure to prevent clogged filters
from upsetting the system. There should be no check valves or other devices, which isolate any member
from the air system. During operation, be sure that any unit is taken off line before closing its service valve.

For compressor networks, the receiver should be sized to prevent excessive drops or rapid rises in pressure
during operation. Note that “receiver” applies to the entire storage volume of a physical receiver and the air
delivery pipe network installed in the plant. Sequenced systems of Gardner Denver VS/VST Series variable
speed air compressors work best when the receiver size is at lest one-half gallon for the rated CFM of the
entire sequence group.

All standard practices common to sound air compressor and blower installations such as proper sizing of
piping, proper electrical supply, conductor sizing and grounding should be observed.

5.1 Sequencing Operation (Compressor application)

Each member compressor in a sequence group operates similarly to the Automatic mode of operation.
It will start, load, modulate, unload, blowdown and automatically stop as necessary to meet the system
demand for air. There are several differences, however, when running in the Sequence mode.

Normally, in Automatic mode, each compressor would respond to pressure changes seen at the
discharge of each individual machine. In Sequence mode, each compressor responds to the system
pressure as seen by the Lead compressor in the group. Each Lag compressor will be commanded by
the group Leader to run the same percentage of full capacity. In other words, the Lag compressors do
not use their own internal modulation algorithm to govern their speed. Instead, the Lead compressor
dictates the operating speed of all compressors in the group based on the pressure seen at the system
sample point on the receiver or manifold.

The Lead compressor will automatically show the system pressure in the fourth line of the display
unless the operator chooses a different parameter from the front panel or an Advisory Fault needs to
be displayed by the controller. The following sections describe the different possible scenarios during
sequencing operation.

> Important Note: It is very important that the Target, Load and Unload pressure values under the
Operation Adjustment menu are programmed identically in all members of a sequence group.

» Important Note: Fixed speed compressors that are equipped with an AirSmart Controller and a

Communications Module can be added to any sequencing network, however, they will always
operate at full speed (100%) when commanded to start.
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511

5.1.2

51.3

Increasing Air Demand

As the plant demand for air increases, the speed of the Lead compressor will also increase to meet
the demand. When the speed of the Lead compressor reaches the Transfer Load Increment value
(usually 80%), it will not increase any further. If the demand continues to increase, the system
pressure will drop below the Load Pressure value programmed into the Lead compressor and the
next Lag compressor is brought on-line provided that the Lag Start Delay timer has expired. The
Lag Start Delay timer begins counting down as soon as the Lead (or most recently started Lag)
compressor begins modulation. As each Lag compressor is started, the operating speed of the
sequence group decreases due to the increased air capacity of the sequence group. Each
compressor in the group will be commanded by the Leader to run the same percentage of individual
full speed regardless of compressor size. If the air demand continues to increase, the Lead will start
another Lag machine when the group speed reaches the Transfer Load Increment value. When all
possible Lag compressors are running, the speed of the sequence group is allowed to rise above the
Transfer Load Increment value up to 100%.

Decreasing Air Demand

As the plant demand for air decreases, the speed of the sequence group will also decrease down to
the Transfer Load Decrement value (usually 35%) and freeze. If the demand for air continues to
decrease, the system pressure will increase until it reaches the Unload Pressure value programmed
into the Lead compressor at which time the Lag machine with the largest Unit Number will be
commanded to stop. As each Lag compressor is stopped, the operating speed of the sequence
group increases due to the loss of total air capacity in the sequence group. As the air demand
continues to decrease, the Lead will drop off all Lag compressors in a similar fashion until only the
Lead compressor remains. After all Lag compressors have stopped, the Lead machine is allowed to
operate below the Transfer Load Decrement level down to 20%.

Transfer of Lead Control

The transfer of lead control of the sequence group can occur in three different ways. The first method
of control transfer occurs when the Transfer Interval parameter under the Sequence Adjust menu is
set to an hour value other than zero. During long periods of low plant air demand when
compressor(s) in the group are sitting idle, the Lead compressor will transfer its control to an equal
sized Lag compressor after the Transfer Interval time elapses.

The second method of control transfer occurs when the operator presses the Stop/Reset button on
the display panel stopping the current Lead compressor. In this case, control is transferred to the
compressor with the next largest Unit Number, regardless of compressor size.

The third method of control transfer occurs when a shutdown fault stops the current Lead
compressor. In this case, control is transferred to the compressor with the next largest Unit Number,
regardless of compressor size.

5.2 Sequencing Operation (Blower application)

Each member blower in a sequence group operates similarly to the Automatic mode of operation. It
will start, load, and automatically stop (lead machine will not stop) as necessary to meet the system
demand for air. There are several differences, however, when running in the Sequence mode.

Normally, in Automatic mode, each blower would respond to pressure changes seen at the discharge

or inlet of each individual machine. In Sequence mode, each blower responds to the system pressure
as seen by the Lead blower in the group. Each Lag blower will be commanded by the group Leader to
run the same percentage of full capacity. In other words, the Lag blowers do not use their own internal
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5.2.1

5.2.2

5.2.3

modulation algorithm to govern their speed. Instead, the Lead blower dictates the operating speed of
all blowers in the group based on the pressure seen at the system sample point on the manifold.

> Important Note: It is very important that the Target and Release pressure values under the

Operation Adjustment and Sequence Adjustment menus are programmed identically in all members
of a sequence group.

> Important Note: Fixed speed blowers that are equipped with an AirSmart Controller and a

Communications Module can be added to any sequencing network, however, they will always
operate at full speed (100%) when commanded to start.

Increasing Air Demand

As the plant demand for air increases, the speed of the Lead blower also increases to meet the
demand. When the speed of the Lead blower reaches the Transfer Load Increment value (usually
80%), it will not increase any further. If the demand continues to increase, the system pressure will
drop below the Target Pressure value programmed into the Lead blower and the next Lag blower is
brought on-line provided that the Lag Start Delay timer has expired. The Lag Start Delay timer
begins counting down as soon as the Lead (or most recently started Lag) blower begins modulation.
As each Lag blower is started, the operating speed of the sequence group decreases due to the
increased air capacity of the sequence group. Each blower in the group will be commanded by the
Leader to run the same percentage of individual full speed regardless of blower size. If the air
demand continues to increase, the Lead will start another Lag machine when the group speed
reaches the Transfer Load Increment value. When all possible Lag blowers are running, the speed of
the sequence group is allowed to rise above the Transfer Load Increment value up to 100%.

Decreasing Air Demand

As the plant demand for air decreases, the speed of the sequence group will also decrease down to
the Transfer Load Decrement value (usually 40%) and freeze. If the demand for air continues to
decrease, the system pressure will increase until it reaches the Release Pressure value
programmed into the Lead blower at which time the Lag machine with the largest Unit Number will
be commanded to stop. As each Lag blower is stopped, the operating speed of the sequence group
increases due to the loss of total air capacity in the sequence group. As the air demand continues to
decrease, the Lead will drop off all Lag blowers in a similar fashion until only the Lead blower
remains. After all Lag compressors have stopped, the Lead machine is allowed to operate below the
Transfer Load Decrement level down to 20%.

Transfer of Lead Control

The transfer of lead control of the sequence group can occur in three different ways. The first method
of control transfer occurs when the Transfer Interval parameter under the Sequence Adjust menu is
set to an hour value other than zero. During long periods of low plant air demand when blower(s) in
the group are sitting idle, the Lead blower will transfer its control to an equal sized Lag blower after
the Transfer Interval time elapses.

The second method of control transfer occurs when the operator presses the Stop/Reset button on
the display panel stopping the current Lead blower. In this case, control is transferred to the blower
with the next largest Unit Number, regardless of blower size.

The third method of control transfer occurs when a shutdown fault stops the current Lead blower. In

this case, control is transferred to the blower with the next largest Unit Number, regardless of blower
size.
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5.3 Install Pressure Transducers
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Figure 5 — Sequencing Connections
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5.3.1

Install System Pressure Transducer

In order for the Communications Module to properly control the sequencing of multiple compressors
or blowers, it requires an additional pressure reading from the air system receiver or manifold. Each
member of the sequence group is to become a Lead machine is required to have a system pressure

transducer so that lead control transfers can occur.

The transducer is installed into either the roof or the side of the control box or package. A typical
compressor installation is shown in Error! Reference source not found. below. For a typical blower
installation, see Figure 7. Refer to the Operators Manual of the machine being sequenced for the
proper location. Item 2, in the figure below, is a weatherproof bulkhead (GDI Part No. 64EB368) in
which the pressure transducer, item 3 (GDI Part No. VP1011577 for a compressor or VP1033786 for
a blower) is installed. In addition, a 2 inch pressure sample tube is connected from the plant air
system receiver or manifold to the system pressure transducer in the control box.

=
-

Figure 6 — Typical System Pressure Transducer Installation (Compressor)

The cable harness from the system pressure transducer is connected to pins 1 through 3 of
connector P17 on the Communications Module as shown in Figure 5Error! Reference source not

found. above.
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Figure 7 — Typical System Pressure Transducer Installation (Blower)
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5.3.2 Move Plant Pressure Transducer Connection

The Plant Pressure transducer, which is already installed in the compressor or blower, must also be
connected to the Communications Module in order to eliminate the error in the signal when used in a
sequenced system. The Plant Pressure transducer is normally connected to pins 4 through 6 of
connector P5 on a Value Controller or pins 7 through 9 of connector P14 on a Full-sized Controller.
Move the Plant Pressure transducer connection to pins 4 through 6 of P17 on the Communications
Module as shown in Figure 5 above. Be sure to observe the wire colors shown in Figure 5.

5.4 Configure Controller I/O Map

After installing the pressure transducers, the AirSmart Controller must be configured to read the new
signals. Follow the steps below to configure the I/O map in the controller.

o0 N~

10.
11.

Press the Enter .= key on the display to access the Adjustment menu tree.
Use Left .« or Right L *< keys to navigate to the Unit Setup Adjust menu.
Press the Enter .= key to enter the Unit Setup Adjust menu.

The Unit Password parameter will be the first item in the Unit Setup Adjust menu. Press the Enter
== key to change the Password to 8412.

Use the Plus . * 4 and Minus I. = keys the change the value of each digit.

Use the Left L. J or Right |’ keys to select individual digits.

Press the Enter .= key to confirm the password value.

o>
Press the Stop/Reset [ s key to return to the Adjustment menu tree.
Press the Right .’ key twice to navigate to the Prog I/O Adjust menu.

Press the Enter .= key to access the Prog I/O Adjust menu.

Press the Up .~ key to navigate to the System Pres Analog Input address. The display should
read as shown below.

PROG I/O ADJUST
SYSTEM PRES
0 ANALOG IN
(SELECT PARAMETER)

12.
13.
14.
15.
16.

Press the Enter .= key to change the System Pres Analog Input address to 113.
Use the Plus . *4 and Minus I~ keys the change the value of each digit.

Use the Left . ¢~ or Right = *< keys to select individual digits.

Press the Enter .= key to confirm the address value.

Press the Up .~ key to navigate to the Plant Pres Analog Input address. The display should
read as shown below.(the I/O address shown may be different depending on machine type)
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5.5

PROG I/O ADJUST
PLANT PRES
35 ANALOG IN
(SELECT PARAMETER)

17. Press the Enter .= key to change the Plant Pres Analog Input address to 114

18. After changing the address, press the Enter .= key to confirm the address value.

o _
19. Press the Stop/Reset === key twice.

20. Press the Enter .= key to permanently save the programmed parameters in the controller’s
memory.

> Important Note: DO NOT change any other I/O address parameters or the controller and
compressor will not operate correctly.

Install Communications Network

The final step in the sequencing setup is to install the communications network so that the Lead
compressor or blower can communicate with and control the Lag machines. Error! Reference source
not found. shows a typical control box installation where item 1 is a weatherproof bulkhead (GDI Part
No. 24CA615) through which the network wires (Belden 3106A or equivalent — GDI Part No. 97J93)
may pass. Error! Reference source not found. above and Figure 10 below show the wire
connections to connector P19 on the Communications Module.

Figure 8- Serial (P18) and Network (P19) Connectors
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5.5.1 Dip Switch Settings

The communications module has eight DIP switches which configure the function of one of the analog
inputs and the RS-485 sequencing network terminations. The switches are located on the end of the
module behind a round plastic plug. The switches should be set as shown in the table and Figure 10

below.
B et
FEEeeREss
SvsawariAaeasaeneas il iy
/
- _--—"’/"
Figure 9 — DIP Switch Positions
DIP Switch Function and Position
(Left to Right)
1 Configure analog input on P17, pins 4 - 6 as:
ON (down) - Thermistor input.
Note: DIP switch 2 must be OFF (up)
2 Configure analog input on P17, pins 4 - 6 as:
ON (down) - Pressure transducer input.
Note: DIP switch 1 must be OFF (up)
3 OFF (up) - Not used
4 OFF (up) - Not used
5 OFF (up) - Not used
6 Pull down for RS-485 differential negative.
ON (down) - Module is 1°% in chain.
OFF (up) - Module is not 1°° in chain.
7 Pull up for RS-485 differential positive.
ON (down) - Module is 1°% in chain.
OFF (up) - Module is not 1°° in chain.
8 Termination for RS-485 sequencing network.
ON (down) - Module is 1°% or last in chain.
OFF (up) - Module is not 1°" or last in chain.
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AIR OUT

Controller Sequence Usage
Pressure Connections

t | t t

Compressor 3 Compressor 2 Compressor 1

xD& xXDe&

e e comm w%[mm

Module . Module

Comm.
Module

&s System Pressure Feedbock

to compressor 4

4

.

Figure 11 — Example of Sequencing Pressure Connections
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6 Remote Monitoring

Remote monitoring allows the user to observe the operation of the compressor or blower from a remote
location using the serial and/or Ethernet connection on the Communications Module. The serial port uses the
Modbus RTU protocol while the Ethernet port uses Modbus RTU over UDP/IP.

Important Note: The serial port and the Ethernet port should NOT be used at the same time.

6.1 Modbus RTU over Serial Line

The Modbus RTU protocol used on the serial port uses Function code 0x03 (03 decimal) to read all the
registers listed in the following pages. The Modbus address used to communicate with the
Communications Module is equal to the least significant byte of the IP address set in the Sequencing
Adjust menu. For more information about Modbus, the Modbus Application Protocol Specification can
be downloaded free of charge at www.Modbus-IDA.org.

The following shows an example of reading Registers 1001 — 1005 from the Communications Module.

Query
Field Name Decimal Hexadecimal
Slave Address IP Address LSB Ox—-
Function Code 03 0x03
Starting Address High 03 0x03
Starting Address Low 233 0xE9
Number of Points High 00 0x00
Number of Points Low 05 0x05
CRC Low -— Ox—-
CRC High -— Ox—-
Response
Field Name Decimal Hexadecimal

Slave Address IP Address LSB Ox—-
Function Code 03 0x03
Byte Count 10 0x0A
Data High (Addr 1001) 11 0x0B
Data Low (Addr 1001) 208 0xDO
Data High (Addr 1002) 04 0x04
Data Low (Addr 1002) 176 0xBO
Data High (Addr 1003) 05 0x05
Data Low (Addr 1003) 80 0x50
Data High (Addr 1004) 12 0x0C
Data Low (Addr 1004) 48 0x30
Data High (Addr 1005) 12 0x0C
Data Low (Addr 1005) 128 0x80
CRC Low -— Ox--
CRC High -— Ox--
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6.2 Modbus RTU over UDP/IP

The Modbus RTU protocol used on the Ethernet port is identical to that described in the serial port
section above except that the Modbus data packet is wrapped inside of a UDP datagram before being
sent over the network.

The Communications Module (server) automatically opens UDP port number 2001 for receiving data
packets from the client. The client, in turn, must open UDP port number 2000 to receive data from the
Communications Module. The Communications Module does not support Dynamic Host Configuration
Protocol (DHCP) so it is necessary for each unit to be programmed with a unique IP address.

The response time for the Communications Module over Ethernet will be determined mostly by network
traffic and how many network devices (switches, routers, etc.) the data must pass through. A typical
response time over a local network is around two seconds.

ELir>L=TLOE 1SPSIN

S INAQON NINO D

£ >r &
L =z

sy oz 4 £S5 F £Lra

Figure 12 — Analog Input (P17) and Ethernet (P20) Connectors
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6.3 Modbus Address Map (Compressor application)

Address Parameter Units / Range / Description Data Type Access
0x0000 = ADJUSTMENT
0x0100 = AUTO RESTART
0x0200 = SHUTDOWN
0x0300 = READY Read Only
0x0400 = ENABLED Note: This
0x0800 = START regﬁzﬁrs
Controller 0x0900 = PAUSE unsigned contiguous
1000 State 0x0A00 = BLOWDOWN short with other
0x0B00 = UNLOAD (16 bits) registers
0x0D00 = MODULATE and must be
0x0E00 = NORMAL STOP yeadasa_
single 16-bit
0x1000 = REMOTE HALT register.
0x1100 = SEQ SHUTDOWN
0x1200 = POWER ON RESET
Use the following masks to
isolate flag bits:
0x0001 = VALVE ACT COMM ERROR
0x0002 = ADVISORY ACTIVE
0x0004 = STOP KEY LATCH
0x0008 = CAME FROM MODULATE
0x0010 = BLOWDOWN LATCH
0x0020 = INTERNAL ERROR
Controller |4 4040 = AUTO ALTERNATE DISPLAY | Unsigned
12000 Status 0x0080 — FAN START RELAY shoﬂ_ Read Only
Flags 1 (16 bits)
0x0100 = STATE TIMER EXPIRED
0x0200 = MOTORS RUNNING
0x0400 = LOADED
0x0800 = WRITE DECIHOUR COUNTER
0x1000 = EXP BRD COMM ERROR
0x2000 = DRIVE 1 COMM ERROR
0x4000 = DRIVE 2 COMM ERROR
0x8000 = DRIVE 3 COMM ERROR
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Address Parameter Units / Range / Description Data Type Access
Use the following masks to
isolate flag bits:
0x0001 = DRIVE 2 AT FREQUENCY
0x0002 = CHECK DISCHARGE TEMP
0x0004 = EXP BRD NEEDED
0x0008 = RESET ALARM EDGE
0x0010 = LAST RESET ALARM
0x0020 = HVY CONSUM START EDGE
Controller |, 5040 = LAST HVY CONSUM START unsigned
12001 Status 0x0080 = HVY CONSUM LOAD EDGE short Read Only
Flags 2 (16 bits)
0x0100 = AUTO RESTART ENABLED
0x0200 = PROGRAM FLASH CRC OK
0x0400 = LANGUAGE TABLE CRC OK
0x0800 = EEPROM PARAMS RESTORED
0x1000 = EEPROM PARAMS RESET
0x2000 = BACKUP PARAMS UPDATED
0x4000 = ADC ERROR
0x8000 = DRIVE 1 AT FREQUENCY
Use the following masks to
isolate flag bits:
0x0001 = LAST MOTOR RUNNING
0x0002 = MANTENANCE ADVISORY
0x0004 = REMOTE LOAD ENABLE
0x0008 = REMOTE LOAD
0x0010 = REMOTE UNLOAD
0x0020 = VALVE ACT NEEDED
Controller |, 040 = DRIVEL AT MAX SPEED unsigned
12002 Status 00080 — TN MODULATION shoﬂ_ Read Only
Flags 3 (16 bits)
0x0100 = LAST HVY CONSUM LOAD
0x0200 = MODEL TABLE VALID
0x0400 = INVALID LANGUAGE TABLE
0x0800 = SAVING EEPROM PARAMS
0x1000 = DRIVES BEING RESET
0x2000 = COMM MODULE INSTALLED
0x4000 = MOTORS JUST STARTED
0x8000 = MOTORS JUST STOPPED
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Address Parameter Units / Range / Description Data Type Access
Use the following masks to
isolate flag bits:
0x0001 = DOUT ADVISORY ALARM
0x0002 = DOUT MANTENANCE ALARM
0x0004 = DOUT ANY ALARM
0x0008 = ALARM CHANGE PULSE
0x0010 = RTC SECONDARY PRESSURE
0x0020 = IV PID UNLOAD
Controller |, 4040 = RATE OF RISE EVENT unsigned
12003 Status 0x0080 — NOT USED shoﬁ_ Read Only
Flags 4 (16 bits)

0x0100 = GOOD TO GO

0x0200 = GENERAL PURPOSE 1Hz
0x0400 = LOW DISCHARGE TEMP
0x0800 = RTC DRYER

0x1000 = RTC RUN

0x2000 = RTC STOP

0x4000 = MAINTENANCE CTRS RESET
0x8000 = RUNTIME EDIT PROGRESS
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Maintenance Information

Address Parameter Units / Range / Description Data Type Access
13000 | Total Hours LSB = 6 minutes (1/10 hour) | 21870 0N Read Only
13002 Loaded Hours LSB = 6 minutes (1/10 hour) (Sfli%ntfi?slfng Read Only
. Total Hours at last oil signed long

10050 Last 0Oil Change change. (32 bits) Read Only
0il Change Units: Hours signed short

10052 | o val Min/Max: 1000 - 12000 (16 bits) Read Only
Last Oil Filter Total Hours at last oil filter signed long

10053 Change change. (32 bitS) Read OnIy
0il Filter Units: Hours signed short

10055 Change Interval Min/Max: 100 - 4000 (16 bits) Read Only
Last Oil Total Hours at last oil signed long

10056 Separator Change | Separatorelement change. (32 bits) Read Only
0il Separator Units: Hours signed short

10058 Change Interval Min/Max: 1000 - 9000 (16 bits) Read Only
Last Air Filter Total Hours at last air filter signed long

10059 Change Change_ (32 bItS) Read Only
Air Filter Units: Hours signed short

10061 Change Interval Min/Max: 1000 - 4000 (16 bits) Read Only
Last Control Box Tota! Hours at last control signed long

10148 Filter Change box filter change (32 bits) Read Only
Control Box Units: Hours aned short

10150 | Filter Change Min/Max: 400 - 1000 sighed sho Read Only

(16 bits)
Interval

Total Hours at last motor signed long

10062 Last Motor Lube lubrication (32 bits) Read Only
Motor Lube Units: Hours signed short

10064 | oAl Min/Max: 500 - 10000 (16 bits) Read Only
Controller Units: 1/100 signed short

2057 Firmware Version (203 = version 2.03) (16 bits) Read Only
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Real Time Pressures and Temperatures

Address Parameter Units/Range Data Type Access
Units: 1/16 Deg. F ;
Interstage signed short
1001 Temperature Min/Max: 31 — 257 (X 16) (16 bits) Read Only
Inlet Units: 1/16 Deg. F signed short
1002 | remperature Min/Max: 31 — 257 (x 16) (16 bits) Read Only
Plant Units: 1/16 Deg. F signed short
1003 | remperature Min/Max: 31 — 257 (x 16) (16 bits) Read Only
Units: 1/16 Deg. F signed short
Separator g g
1004 | remperature Min/Max: 31 — 257 (x 16) (16 bits) Read Only
Discharge Units: 1/16 Deg. F signed short
1005 | pemperature Min/Max: 31 — 257 (x 16) (16 bits) Read Only
Units: 1/16 Deg. F signed short
Dryer
1006 | o mperature Min/Max: 31 — 257 (x 16) (16 bits) Read Only
. Units: 1/16 Deg. F signed short
1007 0Oil Temperature Min/Max: 31 — 257 (x 16) (16 bits) Read Only
ite- signed short
1008 Interstage Urllts. 1/16 PSI 6 bt Read Only
Pressure Min/Max: 0 — 250 (x 16) (16 bits)
Units: 1/16 PSI signed short
1009 Inlet Pressure Min/Max: 0 — 250 (x 16) (16 bits) Read Only
Units: 1/16 PSI signed short
1010 Plant Pressure Min/Max: 0 — 250 (x 16) (16 bits) Read Only
Separator Units: 1/16 PSI signed short
1011 Pressure Min/Max: 0 — 250 (x 16) (16 bits) Read Only
Reservoir Units: 1/16 PSI signed short
912 | pressure Min/Max: 0 — 250 (x 16) (16 bits) Read Only
, Units: 1/16 PSI signed short
1013 0Oil Pressure Min/Max: 0 — 250 (X 16) (16 bItS) Read Only
Units: 1/16 PSI signed short
1014 System Pressure Min/Max: 0 — 250 (x 16) (16 bits) Read Only
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Variable Frequency Drive and Motor Parameters

Address Parameter Units/Range Data Type Access
Units: 1/100 Hz ;
V1 Frequency signed short
2003 Command VFD frequency command (16 bits) Read Only
from controller.
Units: 1/100 Hz ;
V2 Frequency signed short
2004 Command VFD frequency command (16 bits) Read Only
from controller.
V3 Frequency Units: 1/100 Hz signed short
2005 Command VFD frequency command (16 bits) Read Only
from controller.
Use the following
masks to isolate
status bits:
0x0001 = READY
0x0002 = RUNNING
0x0004 = COMMAND FWD
0x0008 = ROTATE FWD
0x0010 = ACCELERATING
0x0020 = DECELERATING
2006 | V1 Status 0x0040 = ALARM a”g'gi’,::)d short Read Only
0x0080 = FAULT
0x0100 = AT FREQUENCY
0x0200 = WARNING
0x0400 = NOT USED
0x0800 = NOT USED
0x1000 = DIN1 BIT
0x2000 = DIN2 BIT
0x4000 = NOT USED
0x8000 = NOT USED
2007 V2 Status See V1 Status bit masks unsigned short Read Only
above (16 bits)
2008 | V3 Status See V1 Status bitmasks | unsigned short Read Only
above (16 bits)
2009 | V1 Fault Code See VFD User's Manual for | signed short Read Only
fault code listing. (16 bits)
See VFD User’s Manual for signed short
2010 V2 Fault Cod : Read Onl
=t oo fault code listing. (16 bits) y
2011 V3 Fault Code See VFD U_sgr’s Manual for S|gne.d short Read Only
fault code listing. (16 bits)
2015 v1 Actual Units: 1/100 Hz . signed short Read Ol
Frequency Actual motor operating (16 bits) y
frequency.
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Address Parameter Units/Range Data Type Access
V2 Actual Units: 1/100 Hz signed short
2013 Frequency Actual motor operating (16 bits) Read Only
frequency.
V3 Actual Units: 1/100 Hz signed short
2014 Frequency Actual motor operating (16 bits) Read Only
frequency.
Units: 1/10 Amp signed short
2018 V1 Current (16 bits) Read Only
Units: 1/10 Amp signed short
2019 V2 Current (16 bits) Read Only
Units: 1/10 Amp signed short
2020 V3 Current (16 bits) Read Only
V1 DC Bus Units: Volts signed short
2021 | yoltage (16 bits) Read Only
V2 DC Bus Units: Volts signed short
2022 1 yoitage (16 bits) Read Only
V3 DC Bus Units: Volts signed short
2023 Voltage (16 bits) Read Only
Units: RPM signed short
2024 V1 Motor Speed (16 bits) Read Only
Units: RPM signed short
2025 V2 Motor Speed (16 bits) Read Only
Units: RPM signed short
2026 V3 Motor Speed (16 bits) Read Only
2033 V1 Motor Power Units: 1/10 kW Slgne.d short Read Only
(16 bits)
2034 V2 Motor Power Units: 1/10 kW Slgne.d short Read Only
(16 bits)
2035 | V3 Motor Power | Units:1/10 kKW signed short Read Only
(16 bits)
V1 Heat Sink Units: Deg. C signed short
2036 Temperature (16 bits) Read Only
V2 Heat Sink Units: Deg. C signed short
2037 Temperature (16 bits) Read Only
V3 Heat Sink Units: Deg. C signed short
2038 Temperature (16 bits) Read Only
V1l Firmware See VFD User’s Manual for signed short
2048 | yersion data format. (16 bits) Read Only
V2 Firmware See VFD User’s Manual for signed short
2049 | yersion data format. (16 bits) Read Only
V3 Firmware See VFD User’s Manual for signed short
2050 | yersion data format. (16 bits) Read Only
2054 V1 Motor Voltage | Units:Volts (s;%nsifsihort Read Only
2055 V2 Motor Voltage | Units:Volts (s;%nsifsihort Read Only
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Address Parameter Units/Range Data Type Access
2056 V3 Motor Voltage | Units: Volts (S;%nsi?;hort Read Only
| reasom
| resoony
o | reasom
e
00 e e MO | weesom
R
080 \I\%mpeq;EZEe . Units: 1/10 Amp (s;%ngi(tis?hort Read Only
2081 EimZ;EZEe . Units: 1/10 Amp (s;%ngi(tis?hort Read Only
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Front Panel Display

Address Parameter Units/Range Data Type Access
Use the following
masks to isolate LED
bits:
4096 Front Panel LEDs | 0x0001 = POWER anggirtlse)d short Read Only
0x0002 = AUTOMATIC
0x0004 = SERVICE
0x0008 = SHUTDOWN
4097 - FFont Pangl 20 characters / line unsigned short Read Only
4106 Display Line 1 2 characters / 16-bit word (16 bits)
4107 - FFont Pangl 20 characters / line unsigned short Read Only
4116 Display Line 2 2 characters / 16-bit word (16 bits)
4117 - FFont Pangl 20 characters / line unsigned short Read Only
4126 Display Line 3 2 characters / 16-bit word (16 bits)
4127 - FFont Pangl 20 characters / line unsigned short Read Only
4136 Display Line 4 2 characters / 16-bit word (16 bits)
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Operational Settings

Address Parameter Units/Range Data Type Access
10000 gzgighessure Nir e 45 < 250 (x 16) (S;gent?i(tjsihort Read Only
10001 gigiighessure Minfie 0 — 250 (x 16) (S;gent?i(tjsihort Read Only
10002 gZifii;essure N 30 < 250 (x 16) (S;gentfi(tjsihort Read Only
10006 | Operating tode | = Jonslant 12 Auiomatic, | Sgnd short Read Only
10009 Compressor Type ? : \F/i:j:b?epz‘:i’ed (s1i%n§i<t:i8§hort Read Only
10034 Local Capacity I\U/I?r:t/T\/I:xF“(;I 5000 (S;%nsifsihort Read Only
10035 Remote Halt Uhits: None unsi.gned char Read Only
(LSB) Enabled Min/Max: 0 = OFF, 1 = ON (8 bits)

1@%2;? Auto Restart kjﬂ?:/iA:xor;)i OFF, 1= ON @ Eii(‘tqsn)ecI e Read Only
1(32;)9 0il Type g : i:ir;dgri,dl= High Temp E’;Eii?g)ed char Read Only
10042 Week Clock Urj1its: None unsi.gned char Read Only
(MSB) | Enabled Min/Max: 0 = OFF, 1 = ON (8 bits)

1003 | S| a1 1200 (oo | Read Onl
1008 |3 | a0 10 (obts) | ReadOnly
A
10046 | 3T ing | Minaco-ooc (oo, | ReadOny
10047 Eii?siiini imit hun?rllt/f\/lgg %3 > I200 (x 16) (S;gentfi(tjsihort Read Only
10048 | o e MimNarc. 175 2240 (x 16) (S;gentfi(tjsihort Read Only
tooag|J0t0 Feztare | ek e Hoas™ | reston
10065 System Voltage ;T:/Tw;/fli 5 - 1000 (S;%nsi?short Read Only
10067 |1 e e e 175 240 (x 16) ?;%n;?s?hort Read Only
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Address Parameter Units/Range Data Type Access
Plant Units: 1/16 Deg. F ianed short
10068 | Temperature Min/Max: 122 - 176 (x 16) ?1'96”;5 ° Read Only
Shutdown Limit
Plant Units: 1/16 Deg. F _
10069 Temperature Min/Max: 104 - 176 (x 16) (s;%nsi?;hort Read Only
Alarm Limit
Dryer Units: 1/16 Deg. F ianed short
10132 Temperature Min/Max: 50 - 250 (x 16) (S;%nt?itsi ° Read Only
Shutdown Limit
Dryer Units: 1/16 Deg. F ianed short
10133 | Temperature Min/Max: 50 - 250 (x 16) (31'%”;”5 ° Read Only
Alarm Limit
Stop Timer Units: 1/10 Minutes unsigned short
POT37 | setting Min/Max: 0 - 120 (16 bits) Read Only
Idle Timer Units: 1/10 Minutes unsigned short
I Min/Max: 0 - 120 (16 bits) Read Only
. Units: Feet signed short
10151 Elevation g Read Onl
Min/Max: 0 - 30000 (16 bits) Y
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Sequencing Settings

Address Parameter Units/Range Data Type Access
Number of Units: None signed short
10003 Sequenced Units Min/Max: 1 — 8 (16 bits) Read Only
Sequence Unit Units: None signed short
10004 vumber Min/Max: 1 — 8 (16 bits) Read Only
Units: None signed short
10005 Sequence Group : Read Onl
Min/Max: 0 — 7 (A — H) (16 bits) y
Transfer Units: Hours signed short
10008 | rhterval Min/Max: 0 — 5000 (16 bits) Read Only
Units: Seconds signed short
10007 Lag Start Delay : Read Onl
Min/Max: 1 - 60 (16 bits) Y
H - 0 .
10025 Transfer Load Uruts. % of Full Speed s|gne_d short Read Only
Decrement Min/Max: 20 - 100 (16 bits)
H - 0 .
10026 Transfer Load Uruts. % of Full Speed s|gne_d short Read Only
Increment Min/Max: 70 - 100 (16 bits)
Remote Monitoring Settings
Address Parameter Units/Range Data Type Access
10028 1P Address Min/Max: 0x00000000 - S|gne_d short (x 2) Read Only
0XFFFFFFFF (16 bits)
10030 Subnet Mask Min/Max: 0x00000000 - S|gne_d short (x 2) Read Only
OXxFFFFFFFF (16 bits)
10032 Gateway Address Min/Max: 0x00000000 - S|gne_d short (x 2) Read Only
0XxFFFFFFFF (16 bits)
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Shutdown / Advisory History

Address Parameter Units/Range Data Type Access
11000 - | Shutdown Data See structure below Read Onl
11029 | Structure #1 y
Refer to document No. 13- ;
11002 Shutdown Code 17-600 for Shutdown & S|gn_ed char Read Only
(MSB) ; (8 bits)
Advisory codes
Units: 1/16 Deg. F -
11004 Interstage _ . S|gne_d short Read Only
Temperature Min/Max: 31 — 257 (x 16) (16 bits)
Inlet Units: 1/16 Deg. F signed short
11005 . i . Read Only
Temperature Min/Max: 31 — 257 (x 16) (16 bits)
Plant Units: 1/16 Deg. F signed short
11006 ; ) ; Read Only
Temperature Min/Max: 31 — 257 (x 16) (16 bits)
Units: 1/16 Deg. F signed short
11007 |Separator . . - Read Only
Temperature Min/Max: 31 — 257 (x 16) (16 bits)
; Units: 1/16 Deg. F signed short
11008 Discharge ; ) ; Read Only
Temperature Min/Max: 31 — 257 (x 16) (16 bits)
e signed short
11000 Interstage Urjllts. 1/16 PSI o Read Only
Pressure Min/Max: 0 — 250 (x 16) (16 bits)
11010 Inlet Pressure Units: 1/16 PSI signed short Read Onl
u .
Min/Max: 0 — 250 (x 16) (16 bits) 4
11011 Plant Pressure Units: 1/16 PS signed short Read Onl
Min/Max: 0 — 250 (x 16) (16 bits) y
Separator Units: 1/16 PSI signed short
11012 | pressure Min/Max: 0 — 250 (x 16) (16 bits) Read Only
Reservoir Units: 1/16 PSI signed short
LIS pressure Min/Max: 0 — 250 (x 16) (16 bits) Read Only
11014 | Total Hours LSB = 6 minutes (1/10 hour) | Signed long Read Only
(32 bits)
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Address Parameter Units/Range Data Type Access
32-bits of real time data as:
YYYYYYMMMMTTTTTHHH
HHNNNNNNDDDDDD
Where:
Y = 6 bits representing year 0
- 63
M = 4 bits representing
11016 Real Time Stamp month 1 - 12, unggnajbng Read Only
T = 5 bits representing date 1 (32 bits)
- 31,
H = 5 bits representing hour
0-23,
N = 6 bits representing
minute 0 - 59,
D = 6 bits representing day of
week 1-7.
Use the following
masks to isolate
status bits:
0x0001 = READY
0x0002 = RUNNING
0x0004 = COMMAND FWD
0x0008 = ROTATE FWD
0x0010 = ACCELERATING
0x0020 = DECELERATING _
11018 |V1 Status 0x0040 = ALARM t‘fg'gi?:)d short Read Only
0x0080 = FAULT
0x0100 = AT FREQUENCY
0x0200 = WARNING
0x0400 = NOT USED
0x0800 = NOT USED
0x1000 = DIN1 BIT
0x2000 = DIN2 BIT
0x4000 = NOT USED
0x8000 = NOT USED
11019 V1 Actual Xnﬂs:ﬂ100k& ] s@ngdshon Read Onl
Frequency ctual motor operating (16 bits) y
frequency.
11020 |Vl Motor Speed Units: RPM ?1'%”;?5“0” Read Only
11021 | V1 Current Units: 1710 Amp (S;%“gifsihort Read Only
V1 Heat Sink Units: Deg. C i
11022 Temperature ° (S;%nt?i?sihort Read Only
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Address Parameter Units/Range Data Type Access
V1 DC Bus Units: Volts signed short
11023 Voltage (16 bits) Read Only
11024 | v2 Status See V1 Status bit masks unsigned short Read Only
above (16 bits)
11025 V2 Actual Units: 1/100 Hz ] signed short Read Onl
Frequency Actual motor operating (16 bits) ead Unly
frequency.
11026 |V2 Motor Speed | Units: RPM (51'%”;‘35““ Read Only
11027 | v2 current Units: 1/10 Amp sgredshort | eag only
V2 Heat Sink Units: Deg. C signed short
11028 Temperature (16 bits) Read Only
V2 DC Bus Units: Volts signed short
11029 Voltage (16 bits) Read Only
11030 - | Shutdown Data Same a Shutdown #1 Read Onl
11059 | Structure #2 structure above €ad Unly
11060 - | Shutdown Data Same a Shutdown #1
11089 | Structure #3 structure above Read Only
11090 - | Shutdown Data Same a Shutdown #1
11119 | Structure #4 structure above Read Only
11120 - | Shutdown Data Same a Shutdown #1
11149 | Structure #5 structure above Read Only
11150 - | Shutdown Data Same a Shutdown #1
11179 | Structure #6 structure above Read Only
11180 - | Advisory Data Same a Shutdown #1
11209 Structure #1 structure above Read Only
11210 - | Advisory Data Same a Shutdown #1
11239 Structure #2 structure above Read Only
11240 - | Advisory Data Same a Shutdown #1
11269 Structure #3 structure above Read Only
11270 - | Advisory Data Same a Shutdown #1
11299 Structure #4 structure above Read Only
11300 - | Advisory Data Same a Shutdown #1
11329 Structure #5 structure above Read Only
11330 - | Advisory Data Same a Shutdown #1
11359 Structure #6 structure above Read Only
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6.4 Modbus Address Map (Blower application)

Address Parameter Units / Range / Description Data Type Access
0x0000 = ADJUSTMENT
0x0001 = POWER ON RESET
0x0004 = SHUTDOWN
0x0007 = REMOTE HALT
0x0008 = AUTO RESTART
1000 Controller | 0x000A = ENABLED unsig.ned short Read Only

State 0x000B = READY (16 bits)
0x000C = START
0x000F = PAUSE
0x0010 = MODULATE
0x0012 = NORMAL STOP
Use the following masks to
isolate flag bits:
0x0001 = DELAY TIMER EXPIRED
0x0002 = MOTORS RUNNING
0x0004 = LOADED
0x0008 = WRITE DECIHOUR COUNTER
0x0010 = EXP BRD COMM ERROR

comtroll 0x0020 = DRIVE1l COMM ERROR

ontro er
12000 | Status 030040 = NOT USED unsigned short | - o4 only

Flags 1 0x0080 = NOT USED (16 bits)
0x0100 = NOT USED
0x0200 = ADVISORY ACTIVE
0x0400 = STOP SOURCE
0x0800 = NOT USED
0x1000 = AIR FILTER CLOGGED
0x2000 = INTERNAL ERROR
0x4000 = AUTO ALTERNATE DISPLAY
0x8000 = NOT USED
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Address Parameter Units / Range / Description Data Type Access
Use the following masks to
isolate flag bits:
0x0001 AUTO RESTART ENABLED
0x0002 PROGRAM FLASH CRC OK
0x0004 LANGUAGE TABLE CRC OK
0x0008 EEPROM PARAMS RESTORED
0x0010 EEPROM PARAMS RESET
0x0020 BACKUP PARAMS UPDATED
Controller 0x0040 ADC ERROR unsigned short
12001 Status ! Read Only
Flags 2 0x0080 = DRIVE1l AT FREQUENCY (16 bits)
0x0100 NOT USED
0x0200 NOT USED
0x0400 XB1 CALLED FOR
0x0800 RESET ALARM EDGE
0x1000 LAST RESET ALARM
0x2000 STOP KEY STATE
0x4000 NOT USED
0x8000 NOT USED
Use the following masks to
isolate flag bits:
0x0001 NOT USED
0x0002 MODEL TABLE VALID
0x0004 NOT USED
0x0008 SAVING EEPROM PARAMS
0x0010 DRIVES BEING RESET
Comtroll 0x0020 COMM MODULE INSTALLED
ontroller
12002 | Status 020040 = NOT USED unsigned short | oo -4 only
Flags 3 0x0080 NOT USED (16 bits)
0x0100 NOT USED
0x0200 NOT USED
0x0400 NOT USED
0x0800 NOT USED
0x1000 NOT USED
0x2000 NOT USED
0x4000 NOT USED

0x8000

IN MODULTAION
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Address Parameter Units / Range / Description Data Type Access
Use the following masks to
isolate flag bits:
0x0001 = NOT USED
0x0002 = GENERAL PURPOSE 1Hz
0x0004 = NOT USED
0x0008 = NOT USED
0x0010 = RTC RUN
0x0020 = RTC STOP
Controller |, 4040 = MAINTENACE CNTR RESET unsigned short
12003 Status ! Read Only
Flags 4 0x0080 = RUNTIME EDIT PROGRSS (16 bits)

0x0100 = DOUT ADVISORY ALARM
0x0200 = NOT USED

0x0400 = DOUT ANY ALARM

0x0800 = ALARM CHANGE PULSE
0x1000 = NOT USED

0x2000 = FAN RUNNING

0x4000 = ENTER TO CLR ADVISORY
0x8000 = VFD OVERCURRENT
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Maintenance Information

Address Parameter Units / Range / Description Data Type Access
13000 | Total Hours LSB = 6 minutes (1/10 hour) | 21870 0N Read Only
13002 Total Hours LSB = 6 minutes (1/10 hour) S|gne_d long Read Only

(32 bits)
0il Change Units: Hours signed short
10066 | [t val Min/Max: 1000 - 12000 (16 bits) Read Only
. Total Hours at last oil signed long
14000 Last 0il Change change. (32 bits) Read Only
Air Filter Units: Hours signed short
10065 Change Interval Min/Max: 1000 - 4000 (16 bits) Read Only
Last Air Filter Total Hours at last air filter signed long
14002 Change change. (32 bItS) Read Only
Motor Lube Units: Hours signed short
10068 | L o val Min/Max: 500 - 10000 (16 bits) Read Only
Total Hours at last motor signed long
14004 Last Motor Lube lubrication (32 bits) Read Only
Control Box Units: Hours
. ; . _ signed short
10067 Filter Change Min/Max: 400 - 1000 : Read Only
(16 bits)
Interval
Last Control Box Tota! Hours at last control signed long
14006 Filter Change box filter change (32 bits) Read Only
Controller Units: 1/100 signed short
2057 Firmware Version (203 = version 2.03) (16 bits) Read Only
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Real Time Pressures and Temperatures

Address Parameter Units/Range Data Type Access
1001 Inlet Units: 1/16 Deg. F signed short Read Onl
Temperature Min/Max: 15 — 250 (x 16) (16 bits) y
1002 Discharge Units: 1/16 Deg. F signed short Read Onl
Temperature Min/Max: 15 — 400 (x 16) (16 bits) y
1003 Enclosure Units: 1/16 Deg. F signed short Read Onl
Temperature Min/Max: 15 — 250 (x 16) (16 bits) y
1004 Drive End Oil Units: 1/16 Deg. F signed short Read Onl
Temperature Min/Max: 15 — 250 (x 16) (16 bits) y
1005 Gear End Oil Units: 1/16 Deg. F signed short Read Onl
Temperature Min/Max: 15 — 250 (x 16) (16 bits) y
Discharge Units: 1/16 PSI signed short
; |
1098 | pressure Min/Max: -15 — 35 (x 16) (16 bits) Read Only
1007 Inlet Pressure Units: 1/16 PSI signed short Read On
r ur .
Min/Max: -15 - 35 (x 16) (16 bits) y
1008 Differential Units: 1/16 PSI signe_d short Read Only
Pressure Min/Max: O - 50 (x 16) (16 bits)
Drive End 0Oil Units: signed short
; |
1012 Level Min/Max: (16 bits) Read Only
Gear End 0il Units: signed short
1013 Level Min/Max: (16 bItS) Read Only
1014 | System Pressure | onits: /16 PSI signed short Read Onl
m ress .
ystem e Min/Max: -15 - 35 (x 16) (16 bits) y
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Variable Frequency Drive and Motor Parameters

Address Parameter Units/Range Data Type Access
Units: 1/100 Hz ;
V1 Frequency signed short
2003 Command VFD frequency command (16 bits) Read Only
from controller.
Use the following
masks to isolate
status bits:
0x0001 = READY
0x0002 = RUNNING
0x0004 = COMMAND FWD
0x0008 = ROTATE FWD
0x0010 = ACCELERATING
0x0020 = DECELERATING
2006 |Vl Status 0x0040 = ALARM t’fg'girt‘;d short Read Only
0x0080 = FAULT
0x0100 = AT FREQUENCY
0x0200 = WARNING
0x0400 = NOT USED
0x0800 = NOT USED
0x1000 = DIN1 BIT
0x2000 = DIN2 BIT
0x4000 = NOT USED
0x8000 = NOT USED
See VFD User’s Manual for signed short
2009 V1 Fault Cod . Read Onl
ot oce fault code listing. (16 bits) Y
2012 V1 Actual Units: 1/100 Hz ) signed short Read O
Frequency Actual motor operating (16 bits) ead Unly
frequency.
2018 | V1 Current Units: 1710 Amp (S;%“sifsihort Read Only
V1 DC Bus Units: Volts signed short
2021 Voltage (16 bits) Read Only
2024 V1 Motor Speed Units: RPM (S;%nsicssihort Read Only
2033 | V1 Motor Power Units: 1/10 kW (31'%”;‘35“0“ Read Only
V1l Heat Sink Units: Deg. C signed short
2036 Temperature (16 bits) Read Only
V1l Firmware See VFD User’s Manual for signed short
2048 | yersion data format. (16 bits) Read Only
2054 V1 Motor Voltage | Units:Volts (s;%ngi?;hort Read Only
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Address Parameter Units/Range Data Type Access
V1 Motor Units: Volts signed short
2074 Nameplate Volts (16 bits) Read Only
V1 Motor Units: 1/100 Hz signed short
2077 Nameplate Hertz (16 bits) Read Only
V1 Motor Units: 1/10 Amp signed short
2080 Nameplate FLA (16 bits) Read Only
Front Panel Display
Address Parameter Units/Range Data Type Access
Use the following
masks to isolate LED
bits:
unsigned short
4096 Front Panel LEDs | 0x0001 = POWER (16 bits) Read Only
0x0002 = AUTOMATIC
0x0004 = SERVICE
0x0008 = SHUTDOWN
4097 - | Front Panel 20 characters / line unsigned short Read Onl
4106 Display Line 2 characters / 16-bit word (16 bits) y
4107 - | Front Panel 20 characters / line unsigned short Read Onl
4116 Display Line 2 characters / 16-bit word (16 bits) y
4117 - | Front Panel 20 characters / line unsigned short Read Onl
4126 Display Line 2 characters / 16-bit word (16 bits) y
4127 - | Front Panel 20 characters / line unsigned short Read Only

4136 Display Line

2 characters / 16-bit word

(16 bits)
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Operational Settings

Address Parameter Units/Range Data Type Access
10000 giifigmss“e Minibar. 45 - 250 (x 16) (si%nt?i(tjsihort Read Only
10008 Operating Mode 2 : gzgj:aann(::; = Automatic, (s;%nsi?sihort Read Only
10034 Local Capacity ;T;;T\A::XFI\(;I 5000 (S;%nsicssihort Read Only
tooza |Differencial  funteviooeg e T fometston | ponaomy
topsa |oiffezential  lumteyieoeg e T ometaret | poagomy
10041 zﬁiiiaigiigem kj/l?r:t/?vl;)/:% I-Dgng(x 16) Ej1neS igi?se)d short Read Only
10042 ?Zﬁisiiiiem kj/l?r:t/?\/l;/:ﬁ? ° gég (x 16) Ej1neS igi?se)d short Read Only
10043 IS 0TIETT Mk 15 350 (16) | (onmey | ReadOnly
pas | Tnler Teme ov |unisieDes - [smedston | gy ony
10086 |00 T I\U/I?rit/?\;lggﬁgigéoﬂx 16) (S;%nt?i?sihort Read Only
s P N R T [
el e U T [
onso | ool mressore | RS T sptenot | esgony
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Address Parameter Units/Range Data Type Access
01l Temperature Units: 1/16 Deg. F signed short
10051 Fault Limit Min/Max: 15 - 350 (x 16) (16 bits) Read Only
01l Temperature Units: 1/16 Deg. F signed short
10052 | 3 arm Limit Min/Max: 15 - 350 (x 16) (16 bits) Read Only
Drive End Low Units: ianed short
10053 |0il Level Fault | Min/Max: signed sho Read Only
. (16 bits)
limit
Drive End Low Units: ianed short
10054 |0il Level Alarm | Min/Max: unsigned sho Read Only
. (16 bits)
limit
Drive End High Units: ianed short
10055 | 0il Level Fault | Min/Max: unsignead sho Read Only
. (16 bits)
limit
Gear End Low 0Oil | Units: ianed short
10056 Level Fault Min/Max: Slgne. sho Read Only
. (16 bits)
limit
Gear End Low 0Oil | Units: ined short
10057 Level Alarm Min/Max: unsigned sho Read Only
o (16 bits)
limit
Gear End High Units: ianed short
10058 | 0il Level Fault | Min/Max: ?1'%”3“5 ° Read Only

limit
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Sequencing Settings

Address Parameter Units/Range Data Type Access
Sequence Unit Units: None signed short
10004 Number Min/Max: 1 — 8 (16 bits) Read Only
Units: None signed short
10005 Sequence Group . Read Onl
Min/Max: 0 — 7 (A — H) (16 bits) Y
Transfer Units: Hours signed short
10008 | rhterval Min/Max: 0 — 5000 (16 bits) Read Only
Units: Seconds signed short
10007 Lag Start Delay : Read Onl
Min/Max: 1 - 60 (16 bits) Y
Number of Units: None signed short
10020 Sequence Units Min/Max: 1 — 8 (16 bits) Read Only
H - 0 .
10025 Transfer Load Uruts. % of Full Speed signed short Read Only
Decrement Min/Max: 20 - 100 (16 bits)
H - 0 .
10026 Transfer Load Uruts. % of Full Speed signed short Read Only
Increment Min/Max: 70 - 100 (16 bits)
Release Pressure | Units: 1/16 PSI signed short
10027 | setting Min/Max: -15 — 35 (x 16) (16 bits) Read Only
Remote Monitoring Settings
Address Parameter Units/Range Data Type Access
10028 1P Address Min/Max: 0x00000000 - S|gne_d short (x 2) Read Only
OXxFFFFFFFF (16 bits)
10030 Subnet Mask Min/Max: 0x00000000 - signe_d short (x 2) Read Only
OXxFFFFFFFF (16 bits)
10032 Gateway Address Min/Max: 0x00000000 - S|gne_d short (x 2) Read Only
OXFFFFFFFF (16 bits)

13-17-604 Page 68




Shutdown / Advisory History

Address Parameter Units/Range Data Type Access
11000 - | Shutdown Data See structure below Read Onl
11017 | Structure #1 y
11000 Refer to document No. I.Q-7- signed char
(Msp) | Shutdown Code 200 for Shutdown & Advisory | (g'pite) Read Only
codes
11001 | Not used (S;%”si‘t’;hort Read Only
Inlet Units: 1/16 Deg. F signed short
11002 | pemperature Min/Max: 15 — 250 (x 16) (16 bits) Read Only
Discharge Units: 1/16 Deg. F signed short
11003 | pepperature Min/Max: 15 — 400 (x 16) (16 bits) Read Only
Discharge Units: 1/16 PSI signed short
L1004 pressure Min/Max: -15 — 35 (x 16) (16 bits) Read Only
Units: 1/16 PSI signed short
11005 Inlet Pressure Min/Max: -15 - 35 (x 16) (16 bits) Read Only
: : itg: signed short
11006 Differential UrIIItS. 1/16 PSI . Read Only
Pressure Min/Max: 0 — 50 (x 16) (16 bits)
11007 | Total Hours LSB = 6 minutes (1/10 hour) | Signed long Read Only
(32 bits)
32-bits of real time data as:
YYYYYYMMMMTTTTTHHH
HHNNNNNNDDDDDD
Where:
Y = 6 bits representing year 0
-63
M = 4 bits representing _
11009 Real Time Stamp month 1 - 12, u;zslgl?ed long Read Only
T = 5 bits representing date 1 ( its)
- 31,
H = 5 bits representing hour
0-23,
N = 6 bits representing
minute 0 - 59,
D = 6 bits representing day of
week 1-7.
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Address Parameter Units/Range Data Type Access
Use the following
masks to isolate
status bits:
0x0001 = READY
0x0002 = RUNNING
0x0004 = COMMAND FWD
0x0008 = ROTATE FWD
0x0010 = ACCELERATING
0x0020 = DECELERATING
11011 | V1 Status 0x0040 = ALARM t‘fg'girt‘se)d short Read Only
0x0080 = FAULT
0x0100 = AT FREQUENCY
0x0200 = WARNING
0x0400 = NOT USED
0x0800 = NOT USED
0x1000 = DIN1 BIT
0x2000 = DIN2 BIT
0x4000 = NOT USED
0x8000 = NOT USED
11012 V1 Actual Units: 1/100 Hz ] signed short Read Onl
Frequency Actual motor operating (16 bits) ead Unly
frequency.
11013 | V1 Motor Speed | Units: RPM (51'96”;‘35““ Read Only
11014 |Vl Current Units: 1/10 Amp (s;%”si?;hort Read Only
V1l Heat Sink Units: Deg. C signed short
11015 Temperature (16 bits) Read Only
V1 DC Bus Units: Volts signed short
11016 Voltage (16 bits) Read Only
unsigned short
11017 Not Used (16 bits) Read Only
11018 - | Shutdown Data Same a Shutdown #1 Read Onl
11035 | Structure #2 structure above ead Lnly
11036 - | Shutdown Data Same a Shutdown #1
11053 | Structure #3 structure above Read Only
11054 - | Shutdown Data Same a Shutdown #1
11071 | Structure #4 structure above Read Only
11072 - | Shutdown Data Same a Shutdown #1
11089 Structure #5 structure above Read Only
11090 - | Shutdown Data Same a Shutdown #1
11107 | Structure #6 structure above Read Only
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Address Parameter Units/Range Data Type Access
111108 | Shutdown Data Same a Shutdown #1 Read Onl
- 11125 | Structure #7 structure above ea y
11126 - | Shutdown Data Same a Shutdown #1 Read Onl
11143 | Structure #8 structure above ead Only
11144 - | Shutdown Data Same a Shutdown #1 Read Onl
11161 | Structure #9 structure above y
11162 - | Shutdown Data Same a Shutdown #1 Read Onl
11179 | Structure #10 structure above y
11180 - | Advisory Data Same a Shutdown #1 Read Onl
11197 | Structure #1 structure above ead nly
11198 - | Advisory Data Same a Shutdown #1 Read Onl
11215 | Structure #2 structure above ead Lnly
11216 - |Advisory Data Same a Shutdown #1 Read On|
11233 | Structure #3 structure above ead Only
11234 - | Advisory Data Same a Shutdown #1 Read Onl
11251 | Structure #4 structure above ead Lnly
11252 - | Advisory Data Same a Shutdown #1 Read Onl
11269 Structure #5 structure above ead Lnly
11270 - | Advisory Data Same a Shutdown #1 Read Onl
11287 Structure #6 structure above y
11288 - | Advisory Data Same a Shutdown #1 Read Onl
11305 Structure #7 structure above ea y
11306 - |Advisory Data Same a Shutdown #1 Read Onl
11323 Structure #8 structure above ea y
11324 - | Advisory Data Same a Shutdown #1 Read Onl
11341 Structure #9 structure above ea y
11342 - | Advisory Data Same a Shutdown #1 Read Onl
11359 Structure #10 structure above ea y
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HIPS

~—

Hammond Power
Solutions Inc.

HPS IMPERATORTM

Industrial Control Transformer

Accessory Kits Instructions

Patent Pending : Litferétui'e Code: PHAK1

The HPS ImpERATOR™ series of machine tool industrial molded control transformers are available With standard secondary fuse
kits or optional accessories such as primary fuse kits and optional finger guard kits. This accessory kits instruction sheet details
the standard and optional accessories available and examples of detailed assembly drawings.

If you have any questions regarding what accessories are available or are having any difficulty correctly installing these acces-

sories, please contact HPS customer service or technical support in the U.S. at 1-866-705-4684 or in Canada at 1-888-798-8882.

SFK1
SFK2

Standard and Optional Accessory Kits Available

SFK3

SFK4
SFK5
SFK6
SFKY

i

2 fuse clips, 2 mig.
2 fuse clips, 2 mtg.
2 fuse clips, 2 mtg.
2 fuse clips, 2 mtg.
2 fuse clips, 2 mtg.
2 fuse clips, 2 mtg.
2 fuse clips, 2 mig.

Standard Secondary Fuse Kits - supplied with each HPS Imperator™ transformer up to 1500VA (excluding PH750PG, PH1000PG, PHTSOMLI and PH1000MLI)
Kit PIN ik

Parts Included in Kit
screws, 4 voltage links, PHAK1 instruction sheet
screws, 6 voltage links, PHAK instruction sheet
screws, 6 voltage links, PHAK1 instruction sheet
screws, 2 voltage links, PHAK1 instruction sheet
screws, 2 voltage links, PHAK1 instruction sheet
screws, 3 voltage links, PHAK instruction sheet
screws, 3 voltage links, PHAK1 instruction sheat

Ontional Primary Fuse Kits

Kit PIN Applicable P/N Suffix’s
PFK1 AJ, AR, MOQMJ, QR, SP, PG, PP
PFK2 AJ, AR, MQMJ, QR, SP, PG, PP
PFK3 AJ, AR, MQMJ, QR, SP, PG, PP
PFK4 MBMH, MEMX, MGJ, MLI
PFK5 MBMH, MEMX, MGJ, MLI
PFK5 MEMX, MGJ, MLI

PFK8B MBMH

PFK8 MBMH, MEMX, MGJ, MLI
PFK7 MBMH, MEMX, MGJ, MLI

N/A N/A

Applicable VA Size
50, 75, 100
150, 250
350 to 1500
50
75
100
100
150, 250
350 to 1500
2000 to 5000

Parts Included in Kit
4 fuse clips, 4 mtg. screws, PHAK1 instruction sheet
4 fuse clips, 4 mtg. screws, PHAK instruction sheet
4 fuse clips, 4 mtg. screws, PHAK1 instruction sheet
4 fuse clips, 4 mtg. screws, 1 jumper, 1 finger guard, PHAK1 instruction shest
4 fuse clips, 4 mtg. screws, 1 jumpsr, 1 finger guard, PHAK1 instruction sheet
4 fuse clips, 4 mtg. screws, 1 jumper, 1 finger guard, PHAK1 instruction sheet
4 fuse clips, 4 mtg. screws, 1 jumper wire, PHAK1 instruction sheet
4 fuse clips, 4 mtg. screws, 1 jumper wire, PHAK1 instruction sheet
4 fuse clips, 4 mig. screws, 1 jumper wire, PHAK1 instruction sheet

Optional Unfused Finger Guard Kits

Kit P/N Applicable P/N Suffix’'s
FG1 AJ, AR, MQMJ, MEMX, QR, SP, PG, PP
FG2 MBMH, MGJ, MLI
FG2 All

FG2 All (exciuding PH100MBMH)
refer ic FG3, FG4 or FG5 below
M/A All

Applicable VA Size
50
50
75
100
150 to 1500
2000 to 5000

Parts Included in Kit
1 finger guard (unfused), PHAK1 instruction sheet
1 finger guard (unfused), PHAK1 instruction sheet
1 finger guard (unfused), PHAK instruction sheet
1 finger guard (unfused), PHAK1 instruction sheet

Optional Fused Finger Guard Kits

Kit P/N Applicable P/IN Suffix’s
FGF1 AJ, AR, MQMJ, MEMX, QR, SP, PG, PP
FGF2 MBMH, MGJ, MLI
~GF2 All
FGF2 _ All (excluding PH100MBMH)
FG3 MBMH
FG3 All
FG3 AJ, AR, MQMJ, MEMX, QR, SP, PG, PP
FG4 MBMH, MGJ, MLI

FG4 All

FG4 AJ, AR, MQMJ, QR, SP, PP
FG5 MBMH, MEMX, MGJ, MLI, PG
FGS All

N/A All

Applicable VA Size
50
50
75
100
100
150
250
250
350, 500
750
750
1000, 1500
2000 to 5000

Parts Included in Kit
1 finger guard (fused), PHAK1 instruction sheet
1 finger guard (fused), PHAK1 instruction sheet
1 finger guard (fused), PHAK1 instruction sheet
1 finger guard (fused), PHAK1 instruction sheet
1 finger guard, PHAK1 instruction sheet
1 finger guard, PHAK1 instruction sheet
1 finger guard, PHAK1 instruction sheet
1 finger guard, PHAK instruction sheet
1 finger guard, PHAK1 instruction sheet
1 finger guard, PHAK1 instruction sheet
1 finger guard, PHAK1 instruction sheet
1 finger guard, PHAK1 instruction sheet

Note: Maximum allowable current rating on all primary/secondary fuse kits is 30 Amps.
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Important Installation Notes: ; k\
1) Torque all terminal screws between 12 to 14 inch-lbs. '

2) For all bare wire connections, the recommended wire size range is: 18 AWGto 14 AWG for solid wire and 14 AWG for stranded. H FE
A ring or spade connector must be used If using a wire size outside the range listed above.

3) Ensure mounting screws used for installation (screws not supplied), are properly sized for transformer weight ; q
and mounting application. . . . ’

4) When mounting fuse clips, remove the appropriate captive washer screw(s) from terminal block and install fuse clip(s) and new terminal screw(s).

5) For connection details, please refer to wiring instructions supplied with your HPS Iuperator machine tool industrial control transformer.

6) Primary and secondary fuse kits are not suitable for branch circuit applications! . '

Access le | ifier Drawin

© ¢

Voltage Link

Fuse Clips Fuse Clips -Finger Guard Finger Guard
(for 50, 75 and 100VA) (for 150VA to 1500VA) {for 50, 75 and 100VA) (for 150VA to 1500VA)
Sample Assembly Drawings for Sample Assembly Drawing for Fuse Sample Assembly Drawing for Fuse
-Voltage Link Installation Clip Installation (for 50, 75 and 100VA) Clip Installation (for 150VA to 1500VA)

!

For units from 50VA to 100VA, the voltage links supplied can be
installed between any two primary or secondary terminal bays.
Please refer to PHWD1 or PHWD2 Instruction sheet included
with your transformer for connection for details.

Style A Style B Style A
(left) (center) - (right)

€ 0 &

N

I
;i{ g{g@% =18 : : S
' ! i Sample Assembly Drawing for Finger Sample Assembly Drawing for Finger
L L : | Guard Installation (for 58, 75 and 100vA) Guardl installation (for 150VA to 1500VA)

For units frem 150VA to 250VA, the voltage links supplied must | //\\

be inslalled between the primary or sacondary terminal bays as
indicatad ahove Please refer to PHWD1 or PHWD?2 instruction
sheet included with you transformer for connaction dstalls,

&

B

Style A Style B Style A
(left) (center) (right)

o — §

For units from 350VA to 1500VA, the voltage links supplied must
ba installed between the primary or secondary terminal bays as
indicated.above Please refar to PHWD1 or PH'AD2 instruction
sheet included with you transformer for connection detalls.

Issue Date: December 2007 Revision #: 8 ’ Page 2 of 2
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Instruction Manual

m Bedienungsanleitung

-8 Manual d'instructions

E Manual de instrucciones
" Manuale di Istruzione

Manual de Instrucoes

o g W N =

Read first !

DC Power Supply

DC Stromversorgung

DC Alimentation d'Energie
DC Fuente De Alimentacion
DC Gruppo di alimentazione
DC Fonte De Alimentagéo

~ULS
MiniLine
ML90 / ML95 / MIL100

English

Intended Use:

a'n‘r(’-'t trains and nuclear - equipment where mr"nrlchun of the power -u,jpty may cause sev

Before operating lhis unit please read this manual thoroughly. Retain this manual for fulure referense' ihe po"er supply may only be installed and p.Jt into operation h“ qualified personnel.

This device Is designed for installation in an enclosure and is intended for the general use such s in industrial control, communication, and instrumentation equipment. Do not use this dzvice in
g
re personal injury or tiveaten human life.

/ WARNING !

Risk of electrical shock, fire, personal injury or death.
(1) Do not use the unit without prop ounding (Protective earih)
(2) Tum pow.er off before working en the power supply. Protect against inadverient

(3) Maxe sure that the wiring is correct by follo all local and national codes.
(4) Do not modify or repair the unit.

{5) Do not open the unii as high voltages are present inside.

(6) Use caution fo prevent any forelgn objects from entering into the housing.
(7) Do not expose the unit to wet locations.

(8) Do not usz the unit in area where moisture or condensation can be expecled

| (5) Airflow for convection cooling is obstructed

/\ cauTion!

Reduction of oulput power may be necessary when:
Animurn installation ice can not be met
udes higher than 2000m
(3) Power supply is above 60°C ambirni
(4) Mounting orient is other than inpui terminal localed a2t the bottom and output &t the top.

Details for de-rating can be found in this manual.

Do not touch during power-on, and immediately after power-off. Hot surfacs miay cause heat injury.
The unit does not contain serviceable parts. The tripping of an internal fuse is caused by an internal
defect If damage or malfunclion should accur during operation, immediately lurn power off and send
unit for inspection to the

facioryl

The infunnation presented in this document is balicved o be accurale and reliab

!e and may chang

= without nolice in cases of doubt

English text applics

| WARNING EXPLOSION HAZARDS
| Units which are marke

Motes for use in
hazardous locations

| Wiring must be in accordance with Class |, Division 2 v.

ad with "Class | Div 2" are suitable for us= in non-hazardous e: Clsss | Division 2 Gro
Subslitution of conponents may impair suitability for Class | Division 2 environmiz
methods of the MNa

3z A, B, C, D locations
. Do not disconnec! equ pment unless power
al Electrical Code. i PA 70, and in acce

s only.
has been switched afi. l

nce wilh other lecal or national codes.

Vor Inbetriebnahme lesen !

Wﬁ lesen Sie diese Warnungen und Hinweis
| rch fachkundiges und qualifiziertes Personal installiert werden.
| BestimmungsgemiRer Gebrauch:

Dieses Gerati
Benutzen Si
bedeuten k&

Deutsch E

kr(xfallig durch bevor Sie die Stromversargung in Belrieb nehmen. Bewahren Sie die A1 leilung zum Nachles=n aul. Die Stromversorgung darf nur

st fir den Einbau in ein Gehause konzipiert und zur Verwendung fiir allgemeine elekironische Gerate, wie z.B. Industriesteuerungen, Kommunikationsgerale oder Messgerate gesignet.
ses Gerdt nicht in Steuerungsanlagen von Flugzeugen, Ziigen ader atomaren Einrichiungen, in denen eine Funklionsstérung zu schiwveren Verlelzungen fuhren ader Lebensgefahr

WARNUNG !

A

oder Tod zur Folge haben.
{1) Betreiben Sie die Stromversorgung niz ohne Schulzleiter!

sichern Sie gegen unbeabsichligtes Wiedereinschalten.
(3) Sorgen Sie fir eine ordnungseemalte und fachgere
(4) Fithren Sie keine And 3

(5 G¢ niegmals Gffnen i | gefahriche Spann
(6) Verhindern Sie das Eindringen von Fremaxarparn, wie z.B. Biirokl
| Metaliteilen.

(7) Betreiben Sie das Gerét nicht in feuchier Umgebung.

(8) Betreiben Sie das Gerat nicht in einer Umgebung, bei der mit Betauung oder Kondensation
zu rechnen ist.

chte Verdrahtuna.
hie am Gerat

lammern und anderen

Ihssachiung nachfolgender Pun(\ie kann eincn elekidschen Schlag, Brinde, schwere Unfz!ls

(2) Schalten Sie die Netzspannung vor Instaltalions-, Wartungs- oder Anderungsarbeilen ab und

| /i\\ VORSICHT | |
i Ricknahme de <ann erforderlich saii:

(1) wenn di= minimalen Elnb?w ustande nicht eingehalten werden kénnen.

(2) bei Aufstelinghen Ober 2000m. {
(3) Betrieb bei Umgebungstemperaturen Uber 60°C. |
| (4) bei Einbaulagen & ichend von der Standardeinbaulage (Eingang unten, Ausgang oben). |
! (5) bei behinderter Luitzirkulation. {

| Weitere Inforinationen zur Leistungsricinahme befinden =
| Gehause nichl wahrend des Be =s oder kurz nach dem Abschalten beriihren, Heille
Obperflachen konnen Verletzungen verursachen. Das Gerét beinhaltet keine Servicebauteile.
Interne Sicherungen lésen nur bei Gerdtedefekt aus. Bei Funktionsstoérungen oder
Bes digungen schalten Sie sofort die Versorgungsspannung ab und senden das Gerat zur
Unerpridfung ins Wer}

:h in dieser Betriebsanleitung.

cnen Daten dienan

a'lein dar Produkthzschreibung und sind nic htals zugesicherie £ umschaﬂen im Rech

ssinne aufzufassen

I'n Zweifelsfall giit der e-wghsche Text

ACHTUNG EXPLOSIONSGEFAHR |

Betrieh in Geréte die am Leisiungsschild mit "Class | Div 2" gekenn
explosionsgefihrdeter Aufstelloric anet. Verdnderungen an Bauteilen kénr
. Umgebung

A lire avant mise scous tension !

hnet sind, sind fir

Anschluss muss unter Beriicksichiigung der Anfurdgn:'lgan nach Klasse | TJM{:QP 2 Artikel 501-4{h) des National Electri

Einsalz in Klasse | Division 2 Gruppen A4 B C
sse | Division 2 heantrachtigen. Ansch!l

D oder fur exp
nicht frennen solz
Code, NFPA 70 erfoigen.

Francais [l

osio

ns-ungefahrliche
Spannung anlisgi.

shinentation sous te:

oy T
Merci de lire ces instruc!
personnel qualifié et com
Utilisation:

1 avant de metls

sar

= . |
Canservez ¢e sl qui vous sera ; < utile. Getle ! n =niation dait tre installée par du

Cet appareil est congu pour étre installé dans une armoire el pour tous les équipements électroniques, tel que I'équipement indusiriel de commande, I'équipement de bureau, le matériel de
| communication et les instruments de mesures. N'utilisez pas cet appareil pour I'équipement de commandss dans les avions, les lrains et I'équipement atomigue o0 un prabléme de fonctionnement

de I'alimentation pourrait causer des blessures graves ou menacer la vie humaine.

i /N ATTENTION !

| Prendre en compte les points suivants, afin d'éviter loule détérioration élecltrique, incendie,
dommage aux personnes ou mort.

(1) ne jamais faire fonctionner I'alimentation sans raccordement a la terre !

(2) débrancher l'installation avant toute intervention sur I'alimentation (ou démontage) et
s'assurer qu'il n'y a pas risque de redémarrage.

(3) s"assurer que le cablage a été fait selon les prescriplions

(4) ne pas effectuer de réparations ou modifications sur I'alimentation

(5) ne pas ouvrir I'appareil. Des tensions importantes passent & l'intérieur.

(6) veiller & ce qu'aucun objet ne rentre en contact avec lintérisur de l'alimentation
(irombonnes, pigces métalliques)

(7) ne pas faire fonctionner I'appareil dans un environnement humide ou a l'extérieur, non
protégé

(8) ne pas utiliser l'appareil dans un environnement ol il peut y avoir de la condensation.

| A ATTENTION |

Des limitations de puissance de sortie peuvent apparaiire si :

(1) les distances d'installation mini. ne peuvent étre observées

(2) instaltation a une altitude > 2000 m

(3) pour des fonctionnements en charge el avec une température ambiante > 60°C

(4) pour des positions de montage différentes de la préconisation standard (entrée dessous, soriie en
haut)

(5) lorsque la circulation d'air est génée

D'autres informalions sont disponibles dans la documentation de mise en service

Ne pas toucher le carter pendant le fonctionnement ou aprés la mise sous tension. Surface chaude
risquant d'enlrainer des blessures.

Le déclenchment du fusible interne traduit trés probablement un défaut au niveau de 'appareil. Siun
défaut quelconque apparait en cours de fonctionnement, débrancher au plus vite I'alimentation. Dans
ce deux cas de figure, il canvient de faire controler 'alimentation en usine!

Les données indiquées dans ce document servent uniquement & donner une description du produit et n'ent aucune valeur juridique. En cas de doute, veuillez vous reparter au texte anglas.

Utilisation
Class | Div2

ATTENTION RISQUE D' EXPLOSION Les appareils partant la marque ‘Class | Div 2' au niveau de la plaque signalélique sont prévus pour fonclionner en Classe |, Division
2, Groupes A,B,C.D ou pour un envirannement non explosif et non dangereux.

Le remplacement de composants peut rendre le matériel impropre a une ulilisation en Classe 1, Division 2.
Ne déconnecter I'équipement qu' hors tension ou en zone connue comme non dangereuse. 7
Le raccordement doit cbligatoirement tenir compte des exigences de la classe 1, division 2, article 501-4(b) du National Electrical Code, NFPA 70.




Lea primero! Espaiol

esie manual antes de caneciar la fuente de alimentacion.

Conscrve este manual como referencia para fuluras consultas. La fuente de alimentacion solo puede ser instalada y puesta en funcionamiznto por personal cualificado. Por favor lea detenidamente

|

| instrumentacion. No emplee este equipo en asronaves, trenes e instalaciones atér

Uso apropiado:
Esle equipo ha sido disenado para su instalacion en un ambiente cerrado y ha sido cancebido para uso general en instalacion

control industrial, oficinas, comunicacionas y equipos de
as, dande un mal funcionamiento de la fuenie de alimentacién puede ocasionar lesiones graves o riesgo matial.

' (8) No operar el equipo en ambientes donde se aspere la form

A ADVERTENCIA | /i ~ CUIDADO!

Riesgo de descarga eléctrica, incendio, accidente grave o muerte. La deriva en la tension de salida se produce:

(1) Mo conectar nunca la vnidad sin conexion de puesia a lierra. (1) cuando no pueden mantenerse las distancias minimas de montaje.

(2) Desconectar la te n de red antes de Irzbajar en la fuente de alimentacion. Evite una (2) en caso d= qua ¢l montaje se realice en altitudes superiores a los 2000 m.

posible reconexion involuntaria. (3) en caso de funcionamignto & plena carga y temperaluras amblentales superiores a 60°C.

(3) Asegurarse de que el cableado es correcto de acuerdo a los codigos locales y (4) En caso de posiciones de moniaje diferentes a [ posicidn de montaje estandar (terminales de
nacionales. enlrada abajo y terminales de salida arriba).

(4) No realizar ninguna modificaciin o reparacion de |z unidad. j en caso de que la circulacion de alre para |z refrigeracion por canduccion esté obstruida,

(5) No abrir nunca la unidad. En el interior existe riesgo de altas tensiones. Pueda encontrar mas d=lzlles del caso d /= en este manua! .

(6) Lvitar la introduccion en la carcasa de objetos extranos. No tocar durante ! funcionamiento ni inmzadiatamente después del apagado. El calar de |a superficie

(7} o usar el equipo en ambientes himedos.

n e rocio o
condensacion 5 ento durante la o;
i 3 , €l equipo debe s=

La informacion presentada en este documento es exacta y fiable en cuanto a la descripeién del prodicio y puede cambiar sin aviso. En casa de duda, prevalece el texio inglés.

Uso apropiado ATENCION PELIGRO DE EXPLOSION! Los equipos marcados con la expresion "Class | Div 2 son adecuados para su uso en ambienies no peligrosos y en entoinos con
Class | Div 2 | Iz Clase | Division 2 Grupos A, B, G, D. La sustitucion de componentes puede perjudicar I idoneidad para la Clase | Division 2.

| Mo desconecte el equipo a menas que la tension de alimentacian esté desconeclada

| El conexionado debe cumplir con la Clase | Division 2 métodos de conexion del Q_

iNacional Eléctrico iNFPA 70 o con el resto de cadigos locales o nacionales.

Leggere prima questa parte! Italiano

. (7) Mon far fu

Prima di collegare il sistema di alimentazione elettrica si prega di leggere attentamente le seguenti avvertenze. Conservare le istruzioni per I consultazione futura. 1l sistema di alimentazione elettrica
deve essere installato solo da personale competente e qualificato.

Uso previsto: |
Questo apparecchio & pravisto per il moniaggic in un rack per moduli eletironici, ad esempio per controllori in all, apparecchiature per ufficio, unitd di comunicazione o apparecchi di misura. Non

utllizzare l'appa in impianli di conirotio di aerei, di treni ¢ di impianti nucleari it cui il suo eventuale pud comporlare gravi lesioni o la moric di persone.
A AVVERTENZA! A CAUTELA|

Il mancato rispetto delle seguenti narme pud provecsre folgorazione elelirica. incendi, gravi E niecassario ridurre Iz polenza di uscila se.

incidenti e perfino la morie. (1) non & possibile rispeltare le distanze minime di montaggio;

(1) Nan far funzionare in nessun caso il sistema di alimentazione elstinica senza conduliore d
i zione!

(2) Prima di eseq
tensione direi= e
non intenzionals.
(3) Assicurarc un cablaggio regolare e carretio.

(4) Non tentare di modificare o di riparare da soli l'apparecchio.

(5) Mon aprire I'apparecchio. /il suo internoc sono icate tensioni eleltriche pericolose.
(6) Impedire la penetrazione di corpi estranel neil'apparecchio, ad esemplo fermagli o altri
oggetti metallici.

viene installate inun |

(2) 'apparecch’s o di altituding maggiore di 2000 m;

o & a pieno caric temperatura ambiznie maggiore di 60 "C,

¢ di montaggio diiferisce da quella standsrd (ingresso in basso, uscila in allo);,
olata la libera circolazione dell'aria.

iori informazioni sono riportate in questo manuale.

Mo loceare quando acoeso e subito dopo lo spegnimento. La superiicie calda pud causarc
scoltalure.

In caso di intervento del fusibile internc, mo'to probabilmente I'apparecchio & guasio.

a di madifica scol
pedimne il ricolleys

ione, di manutenzion
enti necessari pe

I're; interventi di insta
adoltare lutli i prov

‘¢ l'apparecchio in un ambiente umido
snare I'apparecchio in un ambiente sogocito alla formazione di co

(8) Non far fu
di rugiads

iensa o

| dati sono indicali solo a scopo descriltivo del prodotic € non vanno cons! ;i come caratteris il testo inglese
Use previsto | ATTENZIONE: PERICOLQ DI ESPLOSIONE! Gl apparecchi la cui tzrghetta riporta "Glass | Div 2" sono adatli por limpiego in am!
Class | Div 2 C e D ononsogae ricolo di esplo La modifica dei componenti passono influcizare negalivaments | idoneita per ambi
morselli con tensiar limentazione co'icgata. Il collegamenio deve essere eseguiio el rispetto dei reqinsili previsti dalla classe |,

| National Electrical Code, NFPA 70.

li di classe |, divisione 2, gruppi A, B,
di classe |, divisione 2. Mon aprire i
visione 2, arlicolo 401-4(b) del

1
L

Leia primeiro! Portugues

Recamendamos a leitura culdadosa das seguintes adveriéncias e observagdes, antes de colocar em funcionamento a fonte de alimentago. Guarde as Instrugdes para fulura consulta, em casas de
din A fonte de alimentacio devera ser instalada apenas por profissionais da area, lecnicamente qualificados.

Utilize:

apenas para o fim pré-eslabelacido. Este aparelho foi concebido para ser monlado dentro ds invlucros, caixas ou armarios para aparelhos eletranicos eim geral, como, por exemplo, comandos de |
instalagdes industriais, aparelnos para escriiorios, aparelhos de comunicagao ou instrumentos de medida e quadros eléclricos. Nao utilize este apareino em sistemas de comando de avides, de
comboios ou em instalagdes movidas por energia nuclear, nos quais um defeilo de funcionamento podera causar danos graves ou significar risce de marle.

‘ A ATENGAO ! ’ & CUIDADO !
A nao observancia ou o incumprimento dos pontos @ seguir mencionados, podera causar Sera necessario reduzir a paténcia de =aida nos seguintes cazns:
umz descarga elétrica, incéndios, acidentes graves ou morte. (1) Quando n&an forem observadas as distancias minimas de montagem.

Nao use a fonte de alimentagae sem o condulor de protecéo terral (2) Quandn

sialadas a alliludes superiores a 2000m
ia de temperaturs ambiente superior = 60°C. em plena carga ro aparelho.
| (4) Monlagem inverlida do aparelho (Entrada em baixo, saida em cima)
(5) Montagem em ambiente sem venlilag&o.
No presente manual de funcionamento encantram-se ainda outras informagdes.
Nao tocar enguanto estiver em funcionamento, nem apés a desligar. A superficie podera estar quente |

\£) Antes de tr. os de instalagdo, manulengdo ou modi o, desligue a tensao de (3) Exist
alimentagao, protegendo-a contra uma nova ligagao involuntaria.

(3) As ligagoes devem ser efectuadas apenas por profissionais competentes.

(4) Nao efectue nenhuma modificacao ou tentativa de reparagao no aparelho. Quando
necessario contacle o seu distribuidor.

{5) Nao abra o aparelho mesmao quando desligado. No seu interior existem condensadores
que podem estar carregados electricamente.

(6) Proteger a fonte de alimentagiio contra a intredugao inadverlida de corpos matélicos,
como por ex., clipes ou outras pegas de metal.

(7) Nao usar o aparelho em ambientes himidos.

(8) Nao usar o aparelho em ambientes propensos a condensagaes.

e pravacar lesdes.

Se o fusivel interno se fundir, é grande a possibilidade de existir um defeito no aparelho. Se por
acaso, durante a utilizagio ocorrer algum defeito de funcionamento ou dano, desligue imediatamente
a tensao de alimentagio.

Em ambos os casos, sera necessaria uma verificagio na Fabrical

Os dados mencionados tém como finalidade somente a descrigio do produto, e ndo devem ser interpretados como propriedades garantidas no sentido juridico. Em caso de duvidas, aplica-se o
texto em Inglés.

Utilize ATENGAO, RISCO DE EXPLOSAO ! Aparelhos que contém na sua placa de dados elélricos o texto “Class | Div 2° sdo apropriados para a aplicagdo na Classe |, divisdo 2,
Class | Div 2 Grupos A, B, C, D au também para locais de instalagdo isentos de riscos de explosdo.

ModificagBes efetuadas em componentes podem reslringir au reduzir a adequag@o para aplicagdo na Classe |, Divisao 2. As ligagbes nao devem ser separadas enquanto
estiverem ligadas a uma fonte de alimentag3o elétrica. As ligagdes devem ser efeluadas levando-se em consideragdo as exigéncias normalivas da Classe |, Divisdo 2.

Germany PULS in Munich +49 89 9278 0 www.pulspower.com

China PULS in Shanghai +86 21 6432 7680 www.puls-power.cn Headquarters:
France PULS in Limonest/ Lyon +33 478 668 941 www.pulspower.com/fr PULS GmbH
North America  PULS in St. Charles / Chicago +1 630 587 9780 www. puls-power.us Arabellastrasse 15
Austria PULS in Rohrbach +43 27 64 3213 www.pulspower.com D-81925 Munich
Switzerland PULS in Oberflachs / Aargau  +41 56 450 18 10 www .puls-power.ch Germany

United Kingdom PULS in Bedfordshire +44 845 130 1080 www.puls.co.uk
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Gardner
ver

GARDNER DENVER
EXTENDED AIREND WARRANTY

New Compressor Packages: The extended warranty is available on all new approved oil-flooded Gardner Denver Rotary Screw air compressor packages up to
150 psi. To receive the extended warranty the requirements listed below aie required to be performed and documented during the full 5-years.

Factory Remanufactured Airends: The extended warranty is available on approved models of Gardner Denver (GDI) oil-flooded factory remanufactured
airends. The standard 2-year warranty can be extended to 5-years when the requirements listed below are performed and documented.

GII shall warranty any new airend (approved models) or factory remanufactured airends (approved models) (o be [ree of defects in material and/or
workmanship for a full 5-years, including labor when the requirements listed below are met. Routing maintenance items in the inlet valves and shaft seals are
excluded.

This extended warranty is supplemental to the standard warranty outlined in Form AU-20 and shall apply only to the equipment specificd above. GDI makes no
other warranty or representation of any Lind, either express or implied. The forcgoing warranty is exclusive and it is expressly agrecd that, except as to the title,
GDI makes no other warranties expressed, implied, or statutory, including any implied warranty of merchantability.

This warranty shall not be effective as to any claim which is not presented within 30 days after the date upon which the product is claimed not be have been as
warranted. Any action for breach of this warranty must be commenced within one year after the date upon which the cause of action occurred.

EXTENDED AIREND WARRANTY REQUIREMENTS
New Compressor Packages or Factory Remanufactured Airends

First Requirement:

The extendcd warranty registration form (BM-24) must be completed by the owner and returned to the locul GDI distributor within 30 days of the compressor
package start-up date (approved models) or GDI factory remanufactured airend (approved models) installation date. Wicn submitting registration via electronic
format the package owner or remanufactured airend owner nust submit the regisiration form. Contact your authorized local GDI distributor for all of the
details of the program and to register your compressor package or remanufactured airend.

Second Requirement:

A maintenance kit can be purchased from an authorized local GDI distributor, which has the appropriate air filters, oil filicrs, separator, and lubricant included
in the kit. The kits will be diop shipped directly to the package owner. The first Iit must be purchased within 30 days of the compressor package start-up or
remanufactured airend insiallation date. A minimum of onc kit must be purchased on an annual basis, which is defined as every 12 months. The annual
maintenance kit must be purchased within 60 days of the anniversary date of the compressor package startup or remanufactured airend installation date.
Additional maintenance parts and/or lubricant may be required to meet the operating hours on the compressor package or remanufactured airend. These
additional items may be purchased from your authorized local GDI distributor. Consult the service manua! for proper maintenance schedules.

OR

Individual Genuine GDI OEM parts and lubricant as specified in the service manual must be purchased from the authorized local GDI distributor. Maintenance
must be performed in accordance with the maintenance schedules in the service manual for the appropriate compressor package. This includes the regular
maintenance of the oil filter, air filter, separator and lubricant. Consult the service manual for proper maintenance schedules.

Proof of purchase will be required in the event a warranty claim is filed and these purchases must correlate with the recommended mainienance guidelines in the
service manual.

The use of GDI lubricants; AEON9000SP, AEON9000TH, AEONG6000FG, AEON4000, AEON2000, or AON BIO is required. The lubricant must be changed
in accordance with; the lubricant operational guidelines, the oil sampling report recommendations indicating a change or a minimum of every 12 months. Oil
filter and separator elements must be changed during the annual lubricant change.

Thivd Requirement:

Gardner Denver’s oil analysis program must be used. An oil sample must be sent to our lubricant analysis laboratory every 2000 hours or six months,
whichever comes first. Any recommendations detailed in the oil analysis report must be followed as outlined in the report. Oil sample bottles are to be obtained
from your authorized local GDI distributor.

Fourth Requirement:
A log of all maintenance performed to the compressor package and/or airend must be maintained. This must include air filter and oil filter changes, separator

changes, lubricant changes, and all other maintenance and repairs to the package with the corresponding operation hours noted.

ALL OF THE ABOVE REQUIREMENTS MUST BE PERFORMED AND DOCUMENTED TO ENSURE THAT THE EXTENDED WARRANTY IS
IN EFFECT FOR THE FULL WARRANTY PERIOD.

GDI reserves the right to change the extended warranty program and/or requirements as deemed appropriate by the company. GDIreserves the right to refuse
participation in the extended airend warranty program to any distributor and/or owner of the compressor package or factory remanufactured airend.

Complete the registration form on the reverse side of this document to register for the extended warranty.

BM-24 Registration Form
Version: July 30, 2004




Extended Airend Warranty Registration I'orm

I have read and agree to the terms and conditions listed on this BM-24 form relating to the conditions of warranty
and Gardner Denver’s liability in the event of a claim. By sending this form via clectronic format, I agree (o the
terms and conditions.

PLEASE TYPE OR PRINT FOR LEGIBILITY PURPOSES

Machine Information:

Customer:

Machine S/N:

Company Name:

Machine Modéi

Startup Date:

Contact Name:
Title:

Address:

City:
Distributor:
Company Name: State:
Contact Name: Zip :

Address: E-mail Address:
City: Phone:

State: Fax:

Zip: Sighzm-u_'e:
E-mail Address: Date:

Phone:

Fax:

Compressor package owner or factory remanufactured airend owner:
Return this form to your authorized local Gardner Denver Distributor.

Gardner Denver distributor: Return this form to the Gardner Denver Service Department, fax 217-222-5838.

BM-24 Registration Form
Version: July 30, 2004




Gardner NOTE: USE BALL POINT PEN - PRESS HARD! To Be Completed By

Authorized Starl Up Personnel

ver ROTARY SCREW COMPRESSORS ——
START-UP LIST - WARRANTY REGISTRATION Gardner Denver
1800 Gardner Expressway
To Validate Warranty, Complete and Return to Factory Quincy, IL 62305
Within (10) Days of Initial Operation (ATTN: Service Manager)
Company Name: ) Machine S/N:
Address: ) Machine Model: - ~ _
City: - Start-Up Date:
State: Zip:

This is & Check List Only! It does not repiace the instructions contained in the Service Manual. ALVWAYS refer to the Service Manual for proper procedtires, methods, and
operaling instructions.

Provide Data and (v ) Box as Reviewed: Review for Correctness of Assembly, Tightness, Proper andfor Saic Operation.
INSPECTION OPERATION

[1 Overall appearance and condition of unit is good, except as noted 0 Controller programmed for proper operation
below. 0 Controis set properly for machine rating
1 Ample space around compressor for air circulation, maintenance, [ Pressure requiater on units with ES+ controller set 25-30 PSIG
and repairs. - : ;
] Main motor ratation checked
[0 Surface supports the weight of the compressor. O Fan st rolalian ehsckad
£ FleormmkEs; 1604 S eiiian Wi fasiar ieseompiesss, buee. O Minimum pressure vaive maintains 65 PSIG minimum reservoir
[ | Hold down bolts/capscrews properly torqued. plessure
i1 Al pipe fittings and connections checked. 1 Safety and shutdown devices checked and funclional
[0 Pressure relief valve(s) installed where needed and properly sized. 0 Gauges, meters, and panel; lights operational
00 Inlet piping is properly sized, inspecled, and cleaned. 0 START UNIT: Check operating pressure on unit, observe and adjust
U1 Inlet filter, if used, is properly sized. controls for proper operation and sysiem pressurc
[ Air filter properly assembled. Discharge ArPSIG__ APS. Setting__ to_
O Qil at proper level. Separator DeltaP __ Discharge Air Temp _____
O Proper oil poured into inlet (oil-flooded units only) Voltage loaded: AB- BC- AC-
1 Air end rolled over by hand; all parts move freely. Full load amps: T- . T2- T3-
1 Coupling/izelts alignment chiecked. Unloaded amps: T1- T2- T3-_
) ) ) Unloaded & BD amps:T1- T2- __ T3-
= o Motar Mig. ~ Frame HP
: ————_ "——_ _x Serial Number __
Volts Service Factor _ __Iviotor Nameplate Amps __
e — Starter Mfg. __Size Heater Size.
Water Cooled Units " No Bul No i
[0 Water shutoff valve installed. Serics Date Code
T Inlet water temperature between 60-90°F. Review the following with owner personnel:
1 Piping sized for adequate flow rate. 7 Correct operaling Procedures
[0 Water PSIG between 40-75 PSIG at full flow rate. "] Safety precautions
1 Discharge water temperatlure=____ °F (not to exceed 110°F) [0 Recommended routine maintenance
O Programming controlier

Electrical Connections
1 Wiring checked per print and machine properly grounded. T Lach section oi the Operator's Wianual
Leave a set of manuals at the compressor

All connections checked tor tightness and good contact.

a1 0

Machine is leak free. Note: Within 10 days, owner should inspect for
any leaks, that may have developed, and retighten connections.

Motor leads properly connected, taped and wrapped.
Correct heater size for motor protection.
Voltage (at rest) AB- BC- AC-

Ooooaol

Describe the operating environment

Please initial the following:
It has been explained to me, and | understand the standard warranty offered with this rotary screw compressor package.
It has been explained to me, and | understand the terms and conditions of the optional, extended warranty offered with this rotary screw
compressor package.

UNIT STARTED AND PERFORMING WELL? Yes No Remarks

Please Print or Type
Customer Contact:

Phone: Started By:

Owner Signature: Company Represented:

WHITE - Factory Copy YELLOW - Engr. Systems Copy PINK - Distributor Copy (When started by Distributor) GOLDENROD - Owner Copy BE-56 6/09
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