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AAWARNING

Improper installation, operation, service or maintenance may contribute to conditions in
the work area or facility that could result in personal injury and product or property
damage. Check that all equipment is properly selected and sized for the intended use.

Consult and comply with national and local codes relating to fire or explosion and all
other appropriate codes when determining the location and operation of this equipment.

Safe and efficient operation of the unit depends on proper installation and service.

Authorities with jurisdiction should be consulted before installing to verify local codes and
installation procedures. In the absence of such codes, install unit according to the National
Electric Code, NFPA No. 70-latest edition.

A qualified installation and service agent must complete installation and service of this
equipment.

DO NOT weld on / to pressure vessel or modify it in any way.
DO NOT remove, modify, or adjust protective or safety devices.

Lock out power supply and depressurize system before performing maintenance or service
work.

DO NOT operate the equipment with the control panel door open.

This manual contains specific precautionary statements relative to worker safety. Read this manual
thoroughly and comply as directed. Instruct all personnel on the safe use and maintenance
procedures related to this equipment. Discuss any questions on the application, use, or maintenance
of this equipment with a representative (contact information on back cover).

For optimum performance, use only original equipment replacement parts.

For information and notes specific to a custom designed and built unit, reference the drawing
package provided with it. See warranty on manual back cover for custom engineered products.
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Desiccant Safety Precautions

Inhalation, Skin, & Eye Irritant

Aw,ﬂﬂﬂ!ﬂﬁ The desiccant used in this

: ' equipment is not considered
hazardous. Contact with and disposal of
desiccant must be in accordance with the
relevant MSDS and all local codes and
regulations. The following lists the more
common safety measures to be observed

during loading and unloading operations.

Reference the MSDS in the appendix for
complete safety measures.

Desiccant First Aid Recommendations

Inhalation

Use a contoured dust mask during loading and
unloading operations. If high concentrations are
inhaled, immediately move to fresh air. Keep person
calm. If not breathing, give artificial respiration. If
breathing is difficult, give oxygen. Call a physician.

Skin Contact

In case of contact, immediately flush skin with
plenty of soap and water for at least 15 minutes.

Eye Contact

In case of contact, immediately flush eyes with
plenty of water for at least 15 minutes. Call a
physician.

Spills

Clean accidental spills by vacuuming, sweeping, or
flushing to a sewer treated for suspended solids.
Avoid creating excess dust.




Description

The heated regenerative desiccant dryer is a
continuous-duty compressed air dryer used in
industrial applications to provide high drying
efficiency for large volume airflows. Continuous
duty means no downtime. A switching valve
alternates the desiccant chambers between the
drying and regeneration phases. While one chamber
is drying, the other is regenerating.

The self-contained heated regenerative desiccant
dryer includes a control system, dryer, regeneration
blower and heater, and silencers.

The heated regenerative desiccant dryer features
high separation efficiency desiccant to ensure high
water removal rates. Control system options include
the PLC electronic controller or the energy
management system. Both are cost effective. The
demand cycle control system allows fixed or
variable cycles with automatic shutoff.

Purpose and Intended Use

AWM!HG Misuse or modification of this

equipment may result in
personal injury.

Do not misuse or modify.

The high efficiency heated regenerative desiccant
dryer is used exclusively for purifying compressed
air in non-hazardous locations.

The state-of-the-art system is designed and
constructed in accordance with the rules and
regulations regarding adsorption technology and
industrial safety. There are hazards accompanying
this type of product if not operated for the intended
purpose by trained and specialized personnel.

Inspection on Arrival

All heated regenerative desiccant dryers are tested
and operated before shipment. However, shipping
vibration may cause damage such as loosening of
certain parts. To ensure smooth installation, it is
recommended that immediately upon receipt of the
unit, the system is checked for the following;:

1. Inspect unit on delivery.
2. Report any damage to the delivery carrier.

3. Request a written inspection report from the
Claims Inspector to substantiate claim.

4. File claims with the delivery carrier.

Compare unit received with description of
product ordered. Check the serial plate label
and make sure that it is the correct Model was
ordered. Note the equipment Capacity and
Power Supply requirements and ensure that they
are in accordance with your specifications. The
rated conditions of the dryer are indicated on
the serial plate label. If there is any discrepancy,
contact your representative listed on the manual
back cover.

6. Vibration during shipping can loosen the
connections. So inspect all pipe and tubing and
make sure they are all tightened and secured.

7. Report incomplete shipments to the delivery
carrier and your service representative.
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Lifting Information

ﬁw ARNING Failure to lift the unit correctly

i can result in severe personal
injury or property damage.

Use appropriate lifting equipment and
adopt all safety precautions needed for
moving and handling the equipment.

A forklift or crane is recommended for
unloading and installation.

Lift unit by lifting lugs and frame only. Do
not lift by piping.

e Use all lifting points provided. Special care must
be used when lifting the dryer to prevent tip-
over.

e Use clevis connectors, not hooks, on lifting
slings.

e Only lift unit under support frame and by the
lifting lugs. Do not lift by piping.

e Check the approximate weight provided on the

specification control drawing to ensure
adequate crane or lift truck capacity.

e Allow only qualified operators to lift the
equipment.

e Refer to applicable OSHA regulations and local
codes when using cranes, forklifts, and other
lifting equipment.

Installation Codes and Procedures

&wm;ﬂﬁ ThlS pI'OdllCt ShOLlld be

e = ! operated only from the type of
power source specified. If unsure of the
type of power supply for the desired
outlet, consult a local power company.
Failure to comply may result in personal
injury and/or property damage

Follow proper lock out/tag out procedures
before performing service or maintenance
work.

Electrical installation must be performed
by a qualified electrician and comply with
all applicable national and local codes.

e Safe and efficient operation of the unit depends
on proper installation.

e Authorities with jurisdiction should be
consulted before installing to verify local codes
and installation procedures. In the absence of
such codes, install unit according to the
National Electric Code and NFPA No. 70-latest
edition.

® A qualified installation and service agent versed
in all regulatory codes must complete
installation of this unit.

e All shipping materials, including shipping
covers, must be removed from the unit prior to,
or during unit installation.

NOTICE | Failure to remove shipping

et B ! materials from the unit will
compromise unit performance.




Installation

—_

Locate unit on a level foundation.

2. Install unit to provide adequate clearance for
maintenance services.

3. The frame must be securely bolted to the
foundation to prevent movement resulting from
earth tremors and induced piping vibration.

4. Install unit using flanges of the correct size and
pressure rating. Reference the drawing provided
with the unit.

5. Provide adequate power supply.

6. Do not place the dryer in service until both
vessels are fully regenerated, the operating cycle
in the PLC is verified, and the system is at the
correct operating pressure.

If proper system pressure cannot be maintained
in the adsorption vessel during drying, install a
system backpressure valve downstream of the
dryer to protect the dryer from high velocity
resulting from low service pressure. Failure to
maintain the correct operating pressure will
cause elevated dewpoint and premature failure
of the desiccant.

7. The regeneration air outlet should be piped
away from all equipment and occupied spaces.
The pressure loss through the regeneration air
outlet piping should not exceed 2 inches of
water column to prevent excessive back
pressure on the blower.

8. The relief valves can cause an unwanted
condition or hazard upon discharging. Pipe the
outlets to a safe location. The dryer relief
valves are designed and sized to relieve excess
pressure resulting from the thermal expansion
of air trapped in the vessels in the event that the
vessels are subjected to heat, such as in a
conflagration. They are set to relieve at the
maximum design pressure of the desiccant
vessels.

9. If there are any changes in the operating
conditions of the system from those published
in this manual, contact Technical Support for
advice on necessary adjustments.

Component Operation

Adsorption

The heated regenerative
desiccant dryer is not designed
to remove bulk liquid,
separator or a mist
provided with the
installed to remove
from the air

therefore a cyclone
eliminator, not

system, must be
bulk-liquid condensate
compressor’s aftercooler.

The bulk-liquid free compressed air from the
customer-supplied cyclone separator is delivered to
the dryer through a coalescing prefilter located
upstream of the dryer. The prefilter (optional with
dryer) cleans by removing particles and liquid mist
down to a residual oil content of 0.03 ppm, based
on an inlet concentration of 3 ppm. The coalesced
liquid is removed from the prefilter housing by the
zero air-loss drain valve.

The airflow continues through the inlet control
butterfly valve into the bottom of the on-line
desiccant chamber. A desiccant support and
distribution screen at the chamber inlet distributes
the flow evenly throughout the desiccant bed. The
moist air flows upward through the desiccant bed
where it is dried. The dried air exits the desiccant
chamber through the upper flow distributor and
retaining screen at the top of the vessel. Before
leaving the system to enter the compressed air
distribution system, the air is purified further by an
afterfilter (optional with dryer) that removes fine
dust and abraded desiccant.

Regeneration

While one desiccant chamber is on-line drying
compressed air, the other chamber is off-line and
depressurized for desiccant regeneration. The inlet
valve to the off-line chamber closes and the vessel
depressurizes through an exhaust valve and silencer
to the atmosphere.

When the vessel low pressure switch indicates
successful depressurization, an atmospheric pressure
blower is started to provide regeneration air to the
off-line desiccant bed. The ambient regeneration air,
heated to 400° F by an electric resistance heater, is
controlled by a manual valve installed at the blower
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discharge. The heated air is directed downward
through the off-line wet dessicant bed and vented
from the system through the regeneration air outlet
valve in the lower piping manifold. When the
desiccant bed is fully regenerated, 140 minutes
maximum heating time, the electric heater is turned
off. The blower is then turned off 10 minutes later,
for heater cool-down, and isolated by check valves.

The regeneration air heater outlet temperature is
monitored by a thermocouple and temperature
controller. A thermocouple with a temperature
controller is also installed in the regeneration air
outlet manifold. If the preset high temperature
condition is sensed at the regeneration air outlet
prior to the end of the maximum heating time, the
heater will be turned off early to save energy.

A heater sheath over-temperature switch is provided
on each heater circuit to protect the heater elements
in the event of a control fault or heating element
failure. The over-temperature switch must be reset
manually by disconnecting power to the electrical
enclosure, opening the control box, and pressing
the reset button on the temperature switch.

After the desiccant is thermally regenerated, a
portion of dry outlet air, controlled by the manual
purge flow adjusting valve, is expanded to
atmospheric pressure and passed through the off-
line vessel to cool the desiccant. The airflow
direction is downward through the off-line vessel
during depressurization, heating and cooling which
prevents fluidization of the desiccant and greatly
reduces abrasion and attrition of the dessicant
granules. The cooling phase continues for 76
minutes (maximum) or until the temperature switch
in the lower manifold detects 120° E. The
regeneration outlet valve is closed and the vessel is
repressurized with dry air. When full line pressure is
achieved in the regenerated vessel, which is verified
by a high pressure switch, the inlet valve is opened
and the two chambers run in parallel for 10
minutes.

The two vessels are switched-over at the end of the
drying period. The regenerated bed is placed on-
stream and the water laden bed of desiccant is

taken off-stream for regeneration.

The manual purge flow adjusting valve must be set
at start-up to allow the dryer to repressurize in 4
minutes. This will ensure that the correct purge
flow is being used for cooling and that full system
pressure is achieved prior to change over.

Vessel Changeover

Time Controlled

The PLC control system initiates the changeover
procedure when the timed regeneration and
repressurization phases for the off-line chamber are
complete.

With the demand cycle control option, the Time
Controlled or Dewpoint Controlled drying mode
can be selected at any time during the cycle.

Dewpoint Controlled

The optional demand cycle control system initiates
the changeover procedure when the timed
regeneration, repressurization, and the dewpoint
drying extension phases for the off-line chamber are
complete.

When the dryer is in the Dewpoint Controlled
mode, the effluent dewpoint is continuously
monitored to determine if the drying period can be
extended or if vessel changeover is required. If a
high dewpoint is sensed, changeover at the end of
the repressurization results; if a low dewpoint is
sensed, dewpoint extension drying results.

Dewpoint extension drying can occur for up to 6
hours on the on-line desiccant chamber. During this
extended drying period, dewpoint at the dryer
outlet is monitored and if the high value is sensed,
an immediate vessel changeover occurs. If this value
is not sensed, vessel changeover occurs at the end of
the 6 hour drying extension period.

At each vessel changeover, the chamber that was in
service is regenerated. Time Controlled operation




can be selected at any time while in the Dewpoint
Controlled mode.

Preliminary Start-Up Checklist

During transport and storage of the equipment, the
desiccant can become preloaded with atmospheric
moisture. Regenerate both desiccant beds before
placing the dryer in service. Installation must be
complete and process air available to regenerate the
desiccant beds.

1. Check that the inlet and outlet connections are
the correct size and pressure rating, and
tightened securely.

2. Check that the correct power supply is
connected to the dryer with an adequate
disconnect switch.

3. Check that all instrument service valves are
OPEN and all vent valves are CLOSED.

4. Check that all liquid drain service valves are
OPEN. This is to ensure that any residual bulk
condensate that may have accumulated in the
compressed air lines is discharged immediately
upon start up. These drains must be closed once
system is brought on line for use. The drain
valve on the refrigerated air dryer can be
opened by pushing the test button located on
the front control panel.

5. With the customer-supplied compressed air to
the system, OPEN the inlet valve slowly to
gradually pressurize the system. Do not open
valve too quickly. Opening valve and suddenly
pressurizing the system can cause damage to the
dryer heat exchanger and other components.

6. Check the complete air system piping
connections and dryer system connections for
leaks at this time. Repair and retest all leaks

7. Verify that all instrumentation (pressure
gauge[s] and drain air tubing fittings) are tight.

8. With the electrical power ON, verify that the
PLC is operational after turning on the dryer
with the PanelView “Control”. After a few
minutes, the regeneration process for the right
vessel will begin. Determine the rotation of the
blower motor by observing the shaft rotation at
the back end of the motor. The motor shaft
must be turning clockwise. If it is not, turn the

10.

11.

dryer off with the MicroView display and throw
the disconnect switch off. Lock-out the
electrical power to the unit. A qualified
electrician can then open the electrical enclosure
and exchange two of the three electrical leads
on the motor starter. The unit should then be
restarted and the correct rotation of the blower
motor verified.

Observe the temperature of the regeneration air
leaving the electric heater. Adjust the blower
discharge manual valve until the outlet
temperature is 400° F. Closing in on the blower
discharge valve causes the temperature to rise;
opening the valve causes the temperature to
decrease. Make changes gradually.

During the repressurization operation, full line
pressure should be achieved in the freshly
regenerated desiccant vessel in 4 minutes to
assure the design cooling purge flow rate and
complete pressurization in time for vessel switch
over. Incrementally open the purge control valve
to decrease the repressurization time. Close in
on the valve to increase the repressurization
time.

Observe all operations during one complete
cycle on both chambers and verify PLC and
valve operations.

Slowly open the system outlet valve to
pressurize the downstream system to start
drying air.

After start-up and approximately one month of

10
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service, check that all piping flanges and bolts
are tight.

.............................................

Shut-Down Procedures

When the system is shutdown and power removed,

lock out power supply and depressurize

system before performing

............................................. maintenance or SeI‘ViCC
NOTICE work to avoid injury to

personnel or
property damage.

Regenerate both desiccant beds before unit
shutdown.

When the system is shutdown and power
removed, open the dryer bypass valve and
close the inlet block valve to prevent the
adsorption vessel from moisture overload.

Shut-Down Emergency

The dryer can be shut down under emergency
conditions at any time by using the optional data

display or by turning the main disconnect switch
OFE

Short-Term Shut-Down

For planned shutdown, the regeneration process
should be completed (heating and cooling) prior to
stopping the dryer. This ensures that a fully
regenerated bed will be available when the system is
restarted. When the system is restarted with the
PanelView display, dryer operation resumes at the
same point in the cycle as when it was shut-down.

Long-Term Shut-Down

1. Close the outlet valve to stop the process
airflow.

2. Fully regenerate both vessels.

Leave the equipment depressurized with the
system inlet and outlet valves closed and power
removed.

4. The complete start-up procedure must be
followed after a long-term shutdown.

5. The moisture sensing probe used with the
demand cycle control option
should be removed from the

.&WM!HG high pressure housing and

............................................. stored in the desiccant storage

container.

Service Information

Prior to performing service or maintenance work on
the system, disconnect power
supply, properly lock out (tag out) electrical

power sources, and depressurize the
system to avoid personal injury and/or
property damage.

Maintenance
Daily

With the dryer on-line:

e Verify the operating pressure, temperature, and
flow rate are correct and conform to those
listed in the provided drawing.

e Verify that the optional prefilter automatic
drain is functioning by pressing its TEST
button.

e Verify that chamber backpressure is not present
during regeneration.

e Check the optional prefilter and afterfilter for
excessive pressure drop.

Weekly
e Verify the operating sequence with the Time
Settings.

e Repeat all daily inspections and record data in
the Maintenance log in this manual.

Monthly

e Repeat all daily and weekly inspections.

11



Verify the system is leak free.

Verify the operation of all pressure gauges,
temperature indicators, and the optional
moisture indicator.

Verify the heater outlet temperature. Adjust the
manual blower discharge valve if necessary.

Quarterly

Repeat all monthly inspections.

Check filter elements for dirt accumulation and
seal leakage.

Check the tightness of all flange bolts and all
tube fittings.

Yearly

Replace seats and seals on all switching valves.

Replace the optional prefilter and afterfilter
elements.

Dismantle, clean, and check the optional
prefilter drain valve. Inspect internal
components for visual signs of wear and replace
parts as necessary.

Replace the regeneration silencers.

12
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e Verify the current draw on the electrical

Date
Initials

General Operating Data

Inlet Pressure, psig

Inlet Temperature, °F

Inlet Flow, scfm

Heater Outlet Temperature, °F

Regeneration Air Outlet Temperature, °F

End of Heating Temperature, °F

End of Cooling Temperature, °F

Dry Air Outlet Pressure Dewpoint, °F

Optional Prefilter Drain Test

Optional Prefilter Delta P, psid

Optional Afterfilter Delta P, psid

Regeneration Backpressure, Vessel 1

Regeneration Backpressure, Vessel 2

Operating Sequence:

Drying Time (Vessel 1/Vessel 2)

Heating Time (Vessel 1/Vessel 2)

Desiccant Bed Cooling Time
(Vessel 1/Vessel 2)

R epressurization Time (Vessel 1/Vessel 2)

Stand-by Time (Vessel 1/Vessel 2)

Air Leak Inspection

Heater Amperage/Voltage

Blower Motor Amperage/Voltage

immersion heater and the blower motor.

13



e Dissasemble the valve actuators and inspect for
wear and cleanliness.

e Check settings on temperature controls.
Reference drawing provided
1 with the unit.

Maintenance Log, Weekly
Inspections

Maintenance Activities:

Desiccant Replacement (For Models 2500 scfm and
smaller)

Prior to performing service or maintenance work on
the system, disconnect power
supply, properly lock out (tag out) electrical

power sources and depressurize the
system to avoid personal injury and/or
property damage.

1. Remove the covers or plugs from the desiccant
drain ports. Reinstall the covers or plugs when
vessels are empty.

2. To load the new desiccant, remove the covers or
plugs on the fill ports located on the top head.

3. Install the amount and type of desiccant listed
on the supplied drawing in
i each vessel.

AAWARNING

4.Reinstall the covers or plugs
on the desiccant fill ports.

5. Leak test all plugs and flanges removed in the
change process. Repair and retest leak sites if
necessary.

Desiccant Loading (For Models 3000 scfm and
larger)

Prior to performing service or maintenance work on
the system, disconnect power
supply, properly lock out (tag out) electrical
power sources and depressurize the

avoid personal injury and/or
damage.

system to

property
All personnel must stand clear of the
lifting device when it is in use, and no
personnel may be allowed to stand under
or pass under the drums or sacks of
desiccant when they are raised by the
lifting device. Failure to comply may result
in personal injury and/or property damage.

First Desiccant Tower:

1. Turn electrical power OFF and lock-out
controller. Depressurize the compressed air
dryer.

2. Equipment required:

a. Shop Vac, 6 hp or larger recommended.

b. Two (2) hoses, 12 to 15 foot long, 2-in.
diameter or larger recommended.

3. Install one of the hoses on the suction side of the
Shop Vac. This is the primary suction hose.
The Shop Vac discharge will contain desiccant
dust. If the dust is objectionable, install an
additional hose to the outlet of the Shop Vac
and run the discharge hose outdoors.

4. Install a reducing flange on the 8 In.
Regeneration Air Outlet line to connect to the
primary suction hose from the Shop Vac.

5. Connect the Shop Vac primary suction hose to
the Regeneration Air Outlet line.

6. Remove the 3 In. flange on the desiccant filling
port on the upper head of the desiccant tower
being filled. Install a reducing flange to connect
to the secondary suction hose.

7. Immerse the secondary suction hose connected
to the filling port into the desiccant drum or
sack.

14
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10.

11.

12.

13.

14.

. Place the drum or sack of desiccant on a Fork

Lift. Carefully raise the desiccant to the level of
the filling port.

Remove the Position Indicator on the
Regeneration Air Outlet valve mounted on the
desiccant tower to be filled. Turn the valve
stem with a wrench by hand to open the
Regeneration Air Outlet valve.

Inspect the installation to ensure the safety of
the personnel.

Turn on the Shop Vac. Allow time to create a
vacuum in the tower, and desiccant will be
drawn into the vessel from the drum or sacks
on the Fork Lift. The hose must

remain submerged in the desiccant to provide
continuous filling of the vessel.

Fill vessel to the start of the knuckle in the
upper head of the vessel. The Shop Vac must be
turned off and the flange on the filling port
must be removed occasionally to determine the
level of the desiccant in the vessel. A small rake
with a long handle can be used to level the
desiccant at these times.

After filling the first vessel, remove the reducing
flange from the filling port and

reinstall the original flange with the relief valve.

Turn the valve stem with a wrench by hand to
close the Regeneration Air Outlet valve on the
first vessel. Reinstall the Valve Position
indicator.

Second Desiccant Tower

1.

2.

Remove the desiccant filling flange from the
second vessel and install the reducing flange and
secondary suction hose on this vessel.

Remove the Position Indicator on the
Regeneration Air Outlet valve mounted on the

second desiccant tower to be filled. Turn the
valve stem with a wrench by hand to open the
Regeneration Air Outlet valve.

. With the Shop Vac secondary suction hose

immersed in the desiccant drum or sack, turn
on the Shop Vac and the desiccant will be
drawn into the second vessel.

. Fill vessel to the start of the knuckle in the

upper head of the vessel. The Shop Vac must be
turned off and the flange on the filling port
must be removed occasionally to

determine the level of the desiccant in the vessel.
A small rake with a long handle can be used to

15



level the desiccant at these times.

5. When the vessel is filled

............................................

&Wﬁﬂﬂ!ﬂﬁ with desiccant to the proper

" level, remove the desiccant
secondary suction hose and reducing flange and
reinstall the original flange with its relief valve.

6. Turn the valve stem with a wrench by hand to
close the Regeneration Air Outlet valve on the
second vessel. Reinstall the Valve Position
indicator.

7. Store the unused desiccant in a dry area for
future use.

Desiccant Unloading

Prior to performing service or maintenance work on

the system, disconnect power
supply, properly lock out (tag out) electrical
power sources and depressurize the
system to avoid personal injury and/or
property damage.

Personnel must stand clear as the flange on
the drain port is loosened and slid over.
Personal injury can result from the
desiccant discharge from the drain port.

1. Turn electrical power OFF and lock-out
controller. Depressurize the compressed air
dryer.

2. Place a bucket or a bin beneath the desiccant
drain port located on the lower section of the
desiccant tower.

3. Loosen the bolts on the blind flange covering
the desiccant drain port.

4. Remove all of the bolts except for the upper
bolt.

5. Slide the blind flange over about half way and
monitor the desiccant filling of the bucket or

bin.

6. When the bucket or bin is nearly full, slide the
blind flange over the drain port to cease

draining the desiccant.

. Remove the filled bucket or bin and empty the

spent desiccant in a waste barrel for proper
disposal.

. Replace the bucket or bin under the drain port

and repeat the draining process until all of the
desiccant is removed from the tower.

. Replace the blind flange over the drain port and

16



Heated Regenerative Desiccant Dryer

replace the bolts to secure the flange.

Problem

PLC Alarm Switch Actuated The PLC has discovered

Probable Cause

a fault in the dryer
operation.

Remedy

The PanelView will display an alarm banner
illustrating the active alarm and store the alarm
into an alarm log that can be accessed from the
main menu or scrolled upon using the next key.
Investigate the cause of the alarm and repair. Reset
the “Alarm” on the PanelView “Control” screen.
The dryer will resume operation at the same point
in the cycle that it was in at the time of the fault
detection.

High Humidity Alarm
(Optional)

The regeneration of
the desiccant beds is
insufficient.

The dewpoint probe
service valves are
closed.

The dewpoint probe is
out of calibration.

Clear the “Alarm” on the PanelView display.
Verify the heating and cooling operations by
observing regenerations. Check the operation of
the regeneration blower. Check the heater outlet
temperature during heating.

Crack open the humidity sensor outlet service
valve to allow a whisper of air to pass through the
problem housing.

Shut off the air to the humidity sensor. Remove the
probe from the housing and return for
recalibration.

Blower Overload Alarm

The motor overload
has operated.

Check the motor overload to see if it is defective.
Check the operating conditions to see if the motor
is operating overloaded as a result of a problem
with the blower or motor bearings.

Low Operating Pressure
During Drying

Compressor not
running.

System manual inlet
isolation valve closed.

Check compressor for operation.

Open all manual valves upstream of the dryer.

Vessel 1
Depressurization Failure

The depressurization
valve did not open.

Vessel did not fully
depressurize.

Vessel depressurized,
but alarm is on.

Check the purge exhaust solenoid valves for
correct operation. Check the valve actuator for
correct operation.

Check to determine if the depressurization muffler
is plugged. If so, replace.

Check the low pressure switch for correct
operation.

17



10. Repeat the unloading process on the second

tower.

Problem

Vessel 2
Depressurization Failure

Probable Cause

The depressurization
valve did not open.

Vessel did not fully
depressurize.

Vessel depressurized,
but alarm is on.

Remedy

Check the purge exhaust solenoid valves for
correct operation. Check the valve actuator for
correct operation.

Check to determine if the depressurization muffler
is plugged. If so, replace.

Check the low pressure switch on vessel 1 for
correct operation.

Vessel 1
Repressurization Failure
(5 minute timer to alarm)

The repressurization
valve did not open.

Vessel repressurized,
but the alarm is on.

Check the repressurization solenoid valve for
correct operation. Check the valve actuator for
correct operation.

Check high pressure switch for correct operation.

Vessel 2
Repressurization Failure
(5 minute timer to alarm)

The repressurization
valve did not open.

Vessel repressurized,
but the alarm is on.

Check the repressurization solenoid valve for
correct operation. Check the valve actuator for
correct

operation.

Check high pressure switch for correct operation.

Regeneration Heater Sheath Defective or open

Over Temperature Failure

circuit thermocouple.

Low or no regeneration

blower flow.

Defective temperature
switch.

Replace the thermocouple. Press “RESET” button
on temperature switch to restart.

Check the manual discharge valve on the blower.
Check the blower, blower motor and overloads,

and blower inlet filter. Replace as necessary. Press
“Reset” button on temperature switch to restart.

Replace the temperature switch.

Failure of regeneration
outlet valves to operate

Defective solenoid
valve, loss of power
or loss of pilot air.

Defective valve
actuator.

Butterfly valve
defective.

Check the solenoid valve operation and verify the
continuity of the solenoid coil. Replace as
necessary. Check the pilot air system and verify
that pilot air is present at the solenoid valves.

Verify that the valve actuator can be rotated by
hand with a wrench. If not, replace actuator.

Verify that the valve shaft can be rotated by hand
with a wrench. If not, replace or rebuild valve.

18



Heated Regenerative Desiccant Dryer

Problem
Loss of power

Probable Cause
The system incoming
power has been lost.

The circuit fuse has
blown.

The PLC has failed or
is in a “Fault”
condition.

Remedy
Check the incoming power and restore the supply.

Check the fuse and replace if necessary.

Check the PLC to verify if any outputs are “on” or
if the PLC “fault” alarm LED is on. The PLC may
require reprogramming or replacement. Consult
the Aircel Sales Department for assistance.
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Filter Element Change

Reference the Filter Manual provided with the
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Heated Regenerative Desiccant Dryer

dryer.
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Condensate Drain Maintenance

Problem

Probable Cause

Remedy

Valve does not seal
properly

Damaged seat or disc.

Foreign matter present
between seat and disc.

Operator stops not set
correctly.

Replace as necessary.
Operate several times to clean.

Adjust stops to proper setting.

Valve is hard to operate

Build-up of solids or
roughness on edge of disc.

Operator not installed
correctly.

Operate several times to wipe clean or
disassemble valve and clean disc edge.

Reinstall operator in proper alignment with
valve stem.

Valve will not open

Disc hits on side of pipe.

Check and correct pipe clearance.

Valve leaking around
stem

Seat is damaged or worn.

Disc is bent.

Flange seal leaking.

Replace seat.

Replace disc, stems, and seat as necessary.

Correct flange seal leak to prevent fluid from
migrating behind seat and out stem.

Valve closes with line
flow

Handle or actuator not
providing proper restraint.

Line flow too great.

Restrain disc with handle or actuator.

Choose larger valve or slow flow.

Flange leaks

Flange seal surface on seat
damaged.

Flange surfaces damaged or

corroded.

Flange bore too large.

Replace seat.
Clean, repair, or replace flanges.

Replace with proper flanges.

Rotating Gear Operator
handwheel OPENS valve;
OPEN - SHUT indicators
do not coincide with
valve disc position

Gear operator has been
rotated 90° on valve top..

Handwheel shaft aligns with
pipe; should be perpendicular.

Rotate gear operator 90° on valve top to put
input shaft perpendicular with pipe axis.

Automatic actuator slams
valve OPEN or SHUT

Speed control valves missing

or not adjusted.

Install or adjust speed control valves.

Hard, soft, or cracked
seat damage present

Heat or chemical damage.

Replace elastomer seat with compatible material
or correct offending fluid conditions.
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Reference the Condensate Drain manual provided

o :!ll'-:i”i.-'lr}'
interface

solenaid interface
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with the dryer.
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Troubleshooting

-
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Troubleshooting, continued

Appendix
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Heated Regenerative Desiccant Dryer

Butterfly Valve, Resilient Seated, EPDM

High Performance Butterfly Valve

1. Inlet side plate
2. Wheel

3. Housing

4. Motor

5. Base

Note: Shaft seal is not shown
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Butterfly Valve Troubleshooting

Actuator for Butterfly Valve

L COLD
SECTION

Blower Supply:

Tolerance:

Mounting Flange:

Element Tube Outside Diameter:
Tube Material:

Element Insulation:

Electrical Enclosure:

High Temperature Thermocouple:

460 Volt/3 Phase/60 Hz

+5% to -10% Kw

150 psi RF Carbon Steel Flange
0.475 inches (after swaging)
Incoloy 840

Magnesium Oxide

NEMA 4 (Carbon Steel)

Type “K”
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This Page Intentionally Left Blank
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Butterfly Valve Actuator Assembly

Depressurization, Purge Cooling and Regeneration Purge Air Blower
Repressurization, Angle-Seat Globe Valve
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Vortex Regenerative Blower,

600 to 1000 SCFM Rated Models

Regeneration Purge Air Blower

Single Stage Centrifugal Blower
1200 to 5000 SCFM Rated Models

Regeneration Air Heater

Electric Immersion

PLC Data Display

The panel-mount data display provides the
equipment operator with basic information
regarding the operation of the equipment.

Review the following map menu screens for
navigation.

Temperature Switch

Hi-Limit Control

The ETR-3 Series is designed for industrial and
commercial applications which require high
temperature protection. These controls feature a
latching, manually resettable relay output which de-
energizes whenever the sensed temperature exceeds
the set-point temperature. It can also be configured
as an on-off temperature control.

Specifications

Power Input: 120 VAC = 15%, 50/60 Hz, 3 VA
max. standard (240 VAC and other AC/DC
voltages optional).

Control Output: SPDT Relay rated 3.8 (1.5) Amps
Res. and 1.5 (0.8) Amps Pilot Duty 120 (240) VAC.
100,000 cycles. Optional DC output to drive SSR.

Control Mode: Latching with manual reset or
power off.

Reset Function: Integral reset switch standard;
terminals available for optional remote reset switch.

Set Point Adjustment: Local SP dial adjustment.

Compensation (TC only): Automatic cold junction
compensation.

Control Stability: Typically less than = § m V/°F
ambient and 0.1% of SPAN/% rated line voltage.

Set Point Accuracy: +3% of FS maximum at 78°F
(25°C) and rated line voltage.

Sensor Break Protection: Contacts 4 and 5 open for
thermocouple or RTD break.

Ambient Operating Temperature: 32 - 140°F (0 -
60°C).

Mechanical

Enclosure Material: Noryl, Black color.

Field Terminations: Screw terminals with wire
clamping plates and touch safe shield.

Mounting: 35 mm DIN rail or surface mounting.

[ .
“——".'l":nh.-?.E"":"_ ........... -
[ — -
L o S ey Jrriom .
TR LA
T T =
| o L
| T I E, 1] i
e ']
| L
LI g e
1  jEi T
=
ELIEL ¥
SO ¥ . 3
AEET®TE Bl g
--::!--:----'?--'Ih-':b:"v‘ -'\-l-\.;i:-\.-\,, E
e L I-':::.\,:"'\"" .;_? ;'?u:i.--!'l-cu
3 b = Hage G e shala
Mowar  fripad  FT0 T “dwmie B
s u acnrbe fiawey
i
- ¥ Al g e
WLE— M T T ]
B LT
bt g -] IR
i -
mma 1 o

32



Heated Regenerative Desiccant Dryer

Agency Approvals: UL 873 and CUL per CSA
C22.2 No.24 File #E179225; FM 3545

Mounting
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The ETR-3 can be surface mounted or mounted on
a DIN rail. The ETR-3 must be located inside a
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suitable control enclosure. It can be mounted to any
suitable flat surface using two #8 screws (not
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supplied). To install, simply position the top set of
rear clips over the top of the DIN rail. Then swing
the bottom of the controller toward the rail
applying pressure until the lower clips snap on to
the bottom of the DIN rail. To remove apply
pressure to the top of the controller’s base and
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move the bottom of the controller toward you.

BASF

The Chemical Company

Safety data sheet

F200
Rz on clats @ 20079041 Fage: 105
Waision: 1.1 (302861 240 DS_GEM _USIEM)

1. Substancefreparation and company dentification

Cornpsty 24 Hour Brnerciancy Peeporess Infoirnstion
BASF CORPORATICH CHENT REC: 1-200-4-24-00200
100 Carnpus Drive BASF HOT UME: 1-200-832- HELF

Roiharn Paule, MJOFREE, LI5A

2. Compostiondnformation on ingredients

i Lantentiidn,  Qhonicalhans,
1552 == Sd0- <= 100.0 % Alurninum e (A22S), helrae

3. Hezard identification
Hrstiency cuergjey

CAUTICH: MAY CAUSE EYE, 5K IM AMD RESFIRATORY TRACT IRRITATICH.
Mok canisa clifficulty braething .

Frofonge] o repeatsd contact rmay recultin dennaitis.

Contact it the epes or 2lin may cause medhanical initdon.

Caontaing mmaeial which ray indicaedcuse thie poeibility of ssoeop and pulmonayg initaion.
Aeoicl con et with e sldn, epee and dothing.

Aepcii] inhalation of dust.

eyt local edhaust venilation.

Wear a MICEHcetified (o eguivalent paticulate respiratonr.

‘W safety glasess wih sida-shishls.

‘Wear chermical recistnt [roBcive glowvees,

Wer proecive cloding.

Ep= wazh fountaing and sakety showees must ke easily acessible.

Poential heall effects

Frirreuy routes of sxpaoeurs
Fiourties: of sty for =olids s liguids include eps and slin contet, ingestion aod inhalaton, Foues of enty
Tor gases induds inhalation and eps con ot Sloin contact imay baa roue of snty e liguified gaees.

4. Firgt-aid messures

Finhalel:

Foesqa e dent calim, remons 1o fresh air. Fnecssswoy, give cegpgen. Frot beeadhing, give atificial respiration.
Sl roadlical atbecdion if nececsay.
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Then lift the top of the controller off the upper DIN

Safety data sheet
F200

Fenvizi on clats @ 20079041 Fagpe: 205
Weision: 1.1 [302E01 240 DE_GEM _USIEM)

Fon lin:
After contact wit slin, wash irnrnediaely wit pente of waer and soap, Sonsulta docoe if ininitsdon
[aEEEts.

IFirn e
I caze of contact wit he epes, inseimnmediaely for atleast 15 minutes aith plentp of watee. nmediae
rrsdlical atberdion redpuine.

I =walloeassl :
Mo hazaels andcipaed. [Flage quanities s ingested, sesl rmedical albies.

5. Fire-fighting messures

Rzl faoint Mon-Tarmmnatle.
Aulclifional infonmeation:
Lk einguizhing rosseurss o it smounding s,

Hazauds curing fre-fightng:
o prudcular hazsads oo,

Froecive equipment for firs-ighting:
e sl foontained beeadiing apparatus and chemical-protective dothing.

IMFPA Hazail ooles:
Hesdth : O Fre: O Fecuzivity: 1 Spaacial:

6. Accrertal relesce measurss

Clegup:
Wt upEpilled product. Placs into suitdde containee o disposal

7. Handling and storage

Haulling
Gianeval sulvics:

Aeoicl cust Tonaion in confined arees . Ao contet aith the =lin, epse and dothing . Bweure adedg uae
weitiladon.

Shans

Gianeval sulvics:
Foessga containe ol pcloeedl in acodl, well -wentilaed [pHass.

Siorage stability:
Foesga containe dip.

8. Exposure controle and personal protection

gl LI A L L | L5
Alurninun aejole (AIZCE), CEHA PR 5 g Reepirakds facion | PELSmgdns Totd dust
lplrate ;

ACEIH TWA walus 10 mging
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Heated Regenerative Desiccant Dryer

Safety data sheet

F200
Fenvizi on clats @ 20079041 Fagye: 305
Weision: 1.1 [302E01 240 DE_GEM _USIEM)

Aulsiceon 2psEm design:
Frovicle losal exhaust vendlation D eontdl dust. Prosicde local echaust weodlation tomaintain recormmended
FEL.

P . .
Rz piraiony [rotection:

Wera MIOSH cartifad (orsquivalent) peaticulate respivator. Ctesera CEHA regulations for respiratr use
(22 GFR 151 0.1:5d). Ween apparopaiate cecified] reepirator when sxpoeurs limite mag be sxosedsl .

Heunel paroection:
‘Wear chermical recistnt proBcive gloves,, Gon2ultwit glowe rranufacturer for B=ing data.

Ep protsc ion:
Sakety glassss with side-shishls.

Bieily poibecion:
Biely protection must ba chossn bassd on lewssl of activite and ssqaos s,

3. Physical and chemical properies

Fone: e, granules, pellet, balls
Ol oolouess
Golour: offxhite
1H alue: S.eb- 104
Pl ting aoint: 2,050 G
Eciling aoint Molata auwailable.
WAL [ASEELIE Molata asilatde.
Denzite: Molata asilatde.
Buille clen=ity: apfaoe . B0l dnd

55.0- 52 bvits [ G5*F)
Paitioning cosficient n- Molata asilatde.
ootanclityaer (log Pox):
WiszceEity, Caimic: Molata asilatde.
Solubility in water: inzciutda

10. Stahilty and reactivity

Submtances D awoil:
water

Hazalous reacions:
Thia proiluctizs chernicall ¢ s table.
Ailclifon of waks leails D increass in tarmpecatire,

11. Toxcological information

Cral:

forrretion on: Alurminum cxide
LO=oiat &000mgdo (OBESD Guiddins 401)
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rail.

Safety data sheet

F200

Fenvizi on clats @ 20079041 Fagpe: b5

Wansion: 1.1 30 S 24 DE_ G ER _USIER)
Sin inittion:

forrretion on: Alurminum cxide
rabbit non-initnt (OBEZD Guideling <o)

12.

Ecological information

bforation on: Alurminurm oxide

A ite anel peclonged toscity tofish

DMl Z5b 2 Pat 15 s tadic

golelen orieLiCEn (960 = S00mgd

The it has not been E=Eid. The staerment has been deived fom protucts of a zimila stucrs and
Copn[aeE o

bforation on: Alurminurm orxide

A te tomicity 0 auatic inesrbebeatees:
SECD Guiddine 202, (eut 1 static
Drapdwia rreg na (<43 h): > 1000mgd

135,

Digpozal conederations

Wizl dispaoenl of sube e

Cizpazsa of in aceordanceeaith local autorite regulations.

Cluecl o paoesible recpcling.

Cizpaceal reduirsinents ara dependent on the hazal classification and will vy by location and he tye of
dligpaosal selacEl.

All wasta rnateials should be resieaed to detsnnine the applicatlhs hazals (beeting ey be ey

14.

Trareport information

Launl transpaort

LEDOT

ot clazsifisl as a dangerous good under Tanspot regulations
‘SiEd transpaot
MCG

Mot dazsifisd az a dangerous good undsr vanspot regulations
Adl rans{aont
AT ANCAT

Mot ddazsified az & dangerouns gool under vanspot regulatons

15.

Fegulatory infarmation

Fedleval Raguladons
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Heated Regenerative Desiccant Dryer

Safety data sheet
F200

Fenvizi on clats @ 20079041 Fagye: S5
Weision: 1.1 [302E01 240 DE_GEM _USIEM)

Fegjizration stalis:
TSCA, LS redesuzsdl izl

CEHA hazad cabeog: ACGIH TLY ectablisled

SARA hazaudl categonies (EPCRA 1512 Acule

SARA 15
CAS Ik Chetrical narns
152 Alurninurn aeide (AIZCE), hylae

16. Cther irformation

HWEE 1l rating
Health: 1 Flarnmnabilite: O Flvpsical hazael: 1

HAIE u=a= & ubaring =oals ranging from 0 to dtoindoataths degres of lazard Swalue oF zaro mean=that the
Bl zares porsarmss axsavtialy 1o hazard; a ertivg offour irelicatss high lazard

Loal confetinfrnaion
Toel e @b foom

MPORTAMT: WHLE THEDQ ESCRIPT I0MS, DESIGMS, DATA AMD IMFORMAT Ko GOMT ARMED HERER
ARE PRESEMTED IM GO0 FAITH AMD BELIEVED TOBE ACCURATE, IT 15 PROVIDED FOR WOUR
GUIDAMGE OhLY . BESALEE MAMY FACSTORSMAY AFFECT PROCESSIMNG OR APFLICATICMUSE,
WE REGCRIMERD THAT voU MAKE TEST'S TO D ETERRMME THE SUITABILITY OF A PROCUGT FOR
YOUR PARTICULAR PURFCSE PRICR T LSE. MOV ARRAMTIES OF AMY KIMD:, ETHER
EXFRES=ED OR IMPLIED, IMNCLUD MG WARRAMTIES OF MERCHAMTAELITY OF ATHESS FOR A
FARTICLLAR FURPCGEE, AREMADE REGAFD MG FRODUCTSDESCRERD OF DESIGMS, DATACOR
ME2RMATICN SET FORTH, OR THAT THE PROCUCTS, DESIGMS, DATA OR IMFORMATECN MAY BE
USED W ITHOUT IMFRIMGIMG THE MTELLECTUAL PROFERTY RIGHTS OF OTHERS. M MO CASE
SHALL THEDESCRIPTIONS, RIESRMATICH, DATA OR DESIGMS PROVIDED EE COMSDERED A
FART OF CUR TERMS AMD COMDITIONS OF SALE. RJRTHER, YZU EXFRESELY UMD ERSTAMD AMD
AG REE THAT THE DESCRIFTICMS, DESIGMS, DATA, AMD IMFORMATICH RJRMIZHED BY BASF
HERBMDER AREGIWVEN GRATIS AMD BASF AZSUMES MO CBLIGATICN OR LIABILITY FOR THE
CESCRIFTICH, D ESIGMS, DATA AMD MEORMATICN GIWES OF RESLLTS CETARMED, ALL SUCH
BEMG GIWE AMD AGCEFT ED AT WCUR RISK.

BED OF DATA SHEET
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Service Notes

Date Sernvice Performed

Notes
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Aircel LLC. Warranty

Aircel LLC. warrants its standard Refrigerated Dryers, Desiccant Dryers, Chillers, and Nitrogen
Generators are free from defects in materials and workmanship for two years from date of invoice. All
other Aircel LLC. standard products (filters, drains, aftercoolers, oil/water separators, spare parts, and
components) and custom engineered products are warranted to be free from defects in materials and
workmanship for one year from date of invoice. The Aircel LLC. Warranty excludes damages due to:
corrosion, lack of proper maintenance, incorrect installation, modification, or misapplication of
equipment. Routing maintenance or adjustments required under normal operation as outlined in the
Aircel LLC. operation and

maintenance manuals are not covered under warranty. After Aircel LLC. has been given adequate
opportunity to remedy any defects in material or workmanship in accordance with Aircel LLC. Warranty
Policy and Procedures, Aircel LLC. retains the sole option to accept the return of the goods, with freight
paid by the purchaser, and to refund the purchase price for the goods after confirming the goods are
returned undamaged and in usable condition. Such a refund will be the full extent of Aircel LLC’s
liability. Aircel LLC. shall not be liable for any other costs, expenses or damages whether direct, indirect,
special, incidental, consequential or otherwise. The terms of this warranty may be modified only by a
special warranty document signed by the President of Aircel LLC. THERE EXIST NO OTHER
REPRESENTATIONS, WARRANTIES OR GUARANTEES EXCEPT AS STATED IN THIS
PARAGRAPH AND ALL OTHER WARRANTIES INCLUDING MERCHANTABILITY AND
FITNESS FOR A PARTICULAR PURPOSE, WHETHER EXPRESS OR IMPLIED ARE HEREBY
EXPRESSLY EXCLUDED AND DISCLAIMED.

Parts and Service
For genuine Aircel replacement parts, call:

800-767-4599

www.aircelcorp.com

For faster service, have unit’s model and serial number,
part number, description, and quantity available.

Aircel LLC. is a leading designer and

A 5
— manufacturer of dryer systems and
Y m components.

Aircel LLC.

323 Crisp Circle
Maryville, TN 37801
sales@aircelcorp.com

© 2009 Aircel LLC. Printed in USA
January 2008



