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QED EZ-StackerTM Operations and Maintenance Manual

Introduction

This manual contains instructions for installing, start-up and operation of a QED EZ-
StackerTM Air Stripper for the treatment of dissolved-VOC-contaminated waters.  The
EZ-StackerTM Air Stripper is a sieve tray type of stripper which accomplishes mass
transfer by creating a large amount of fine air bubbles into which volatile organics are
stripped.  Efficient stripping with this type of a unit is affected by:

• Water temperature-- higher temperature allows better stripping
• Specific compound being stripped--higher Henry’s Law constant equals better

stripping
• Air to water ratio--the higher the air to water ratio (air flow for a given water flow)

the better the stripping
• Stripper efficiency--certain design elements, such as tray design affect stripping

efficiency
• Surfactants (soaps, cleaning agents, etc.) and oil/grease can negatively impact

stripping efficiency

From an operation standpoint the single most important factor is ensuring that the
recommended amount of clean air is flowing through the stripper.  Air flow is most
affected by tray fouling (typically with precipitated iron oxides) which creates back
pressure on the blower and causes it to operate at a lower air flow point on its curve.
Maintaining clean trays and using the excess capacity on the blower can help control
fouling conditions.  Occasional gasket replacement can be anticipated depending on the
frequency of stripper disassembly and reassembly.  The stripper blowers and any transfer
pumps should be regularly maintained based upon the manufacturer’s maintenance
schedule.  All other stripper components are largely maintenance free.  Please refer to
Figure 1 at the end of this manual for understanding terminology.

Installation

Installing Skid Mounted Systems

Complete skid mounted systems arrive at your site as shown in Figure 1.  A system of this
type is mounted, piped and optionally wired at the factory.  All components and functions
are 100% wet checked.

Influent piping.  Connect system influent piping to the influent feed pump or
directly to the stripper at the piping connection located on the top of the stripper.
Factory piped influent feed pump systems use flexible pressure hose between the
pump and the stripper influent piping connection and includes a check valve to
prevent air backup into a transfer tanks or oil water separator.  If the stripper
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influent is plumbed directly on site, a flexible hose connection is recommended to
ease stripper disassembly and reassembly during use.

Effluent piping.  Factory piped effluent discharge pump systems use flexible
pressure hose between the stripper discharge piping connection, located at the
bottom of the stripper sump and the effluent discharge pump.  Factory installed
gravity discharge piping connects at the same discharge point on the stripper sump
and utilizes a gravity drain kit which includes a siphon break and water head seal.
If the stripper is plumbed on site connect the discharge pump to the stripper sump
at the discharge connector. Gravity drain piping should be a minimum of 2-3” in
diameter (depends on the model) and designed as shown in Figures 4 or 5.

Blower piping. Important!  Total sump pressures should never exceed 50” WC!
This will void QED Warranty.  The blower piping that connects the blower to the
air stripper are typically of an inverted-U shape, with a high leg to reduce the
chance of flooding the blower in the event of an unforeseen flood condition.

On EZ-2.xP models, QED typically use regenerative blowers sized so that they do
not require much, if any, throttling of the airflow.  Regenerative blowers are
limited in the amount of throttling that can be applied, since added backpressures
may cause the blower motor to run above full-load-amp condition and cause the
blower motor to overheat.  If  customer is installing their own piping kit on an
oversized regenerative blower, it is recommended that an air dilution/bleed valve
be installed in the blower piping to provide flexibility in controlling airflow.

Stripper Air Discharge Stack.  The stripper discharge pipe is located on top of
the air stripper and is 4”or 6” in diameter (depending upon model).  The wider
section of the discharge porting contains the demister element which removes
entrained water droplets from the air exiting the stripper.  Coalesced water
droplets collect on the demister and then fall back into the stripper top tray.
Piping or ducting for the stripper discharge stack should be of equal diameter or
larger to avoid creating excess back pressure on the stripper blower.  A flexible
coupling, such as a Fernco brand, is recommended to connect the discharge pipe
to the stripper air discharge stack to ease unit disassembly for cleaning.  It is also
important to pipe the air stripper air discharge such that it is not in proximity with
the air stripper blower inlet; this minimizes the risk of sending already-
contaminated air back into the air stripper and reducing stripper performance.

Sensors.  Normal sensors used with this type of air stripper include a sump high
level alarm float sensor, sump low air pressure sensor and optional discharge
pump on-off float sensor.  If these sensors are supplied with the stripper they will
be installed in the stripper sump and piping.  Often the system control panel must
be mounted in a remote location from the stripper (in cases where the location is
classified as an explosion hazard area.)  If the panel is to be remotely-mounted a
licensed electrician should hook the stripper sensors up to the panel.  It is
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important that these sensors be tested prior to operating the stripper.  A frequent
cause of improperly operating systems are float sensors which act in the opposite
sense of that which the control panel expects (normally-open vs. normally-closed).
It is also important to conform to electrical code requirements for classified areas;
sensors may require intrinsically safe barriers.

Installing Bare Stripper Sump and Tray Systems

Bare stripper sump and tray systems are provided in cases where the contractor will
mount the stripper to a user supplied skid or concrete pad.  These systems are supplied
with a second gasket compression ring that anchors the gasket compression rods at the
bottom of the stripper.  The bottom gasket compression ring has tabs protruding around
its circumference which allow mounting of the ring to a skid or concrete pad.

If the blower is purchased from the factory it is recommended that the blower piping
package also be purchased.  If the contractor is supplying their own blower it must meet
the typical performance specifications listed below to achieve the desired contaminant
removals.  If the air stripper is built to non-standard parameters, the performance
specifications below may not apply.

Air Flow: 140 cfm (for EZ-2.xP) or 280 cfm (for EZ-4.xP) at
maximum system back pressure

Pressure: Sufficient to over come tray, piping and air treatment 
process back pressures at a flow rate of 140cfm.
Important!  Total sump pressures should never exceed 50”
WC!  This will void QED Warranty.

Tray Back Pressures 16-20”H2O for 4-trays; 24-30”H2O for 6-trays (assuming
no

add’l pressure from equipment downstream of air stack).

The blower piping should include a high leg which acts to reduce the risk of flooding the
blower if the high sump level sensor was to malfunction in the stripper sump.  See
Figures 2 and 3 (for models EZ-2.xP and EZ-4.xP, respectively) for examples of proper
blower piping configurations.

The EZ-2.xP models typically use regenerative blowers sized so that they do not require
much, if any, throttling of the airflow.  Regenerative blowers are limited in the amount of
throttling that can be applied, since added backpressures can cause the blower motor to
run above full-load-amp conditions and overheat.  If  customer is installing their own
piping kit on an oversized regenerative blower, it is recommended that an air
dilution/bleed valve be installed in the blower piping to provide flexibility in controlling
airflow.  A throttle valve is shown in Figure 1; a dilution/bleed valve is not shown.
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Influent and effluent piping and sensor hook-up should be as described in the section on
skid mounted systems, above.

Startup

The EZ-StackerTM stripper is designed to start up dry without priming the sealpot or
throttling the blower.  The stripper blower should be running before water is introduced
to the stripper.  Water flows into the top tray and proceeds tray by tray to the stripper
sump.  Stripper seal pots fill with water and allow complete start up during intermittent
operation.  IMPORTANT: Before starting the system verify correct blower motor rotation
(plus any other motors within the treatment system).

Verify that the sump air pressure is 16-20” H2O for 4-tray systems or 24-30” H2O for 6-
tray systems (it is normal to see lower sump pressures at the very start of operation before
the seal pots and trays fill with water.)  Sump pressures lower than these values may
indicate either a blower throttle which is not sufficiently open or insufficiently-
compressed tray seal gaskets. If the system configuration includes additional
backpressure (from vapor phase carbon, for example), the sump pressures will be greater
than these values.  it is important that the blower is sized to accommodate the added
pressures, being careful that air stripper sump pressures never exceed 50” WC. Total
sump pressures exceeding 50” WC will void QED Warranty!  Check the blower piping
throttle valve and make sure the hold-down rods are tightened firmly, but not over
tightened.  The hold-down tensioning springs should be compressed to a length of 3-1/2
inches for proper gasket sealing.

Step by step startup includes:

1.  Power the main control panel on.
2.  Turn the blower on.  For QED supplied control panels set the motor operation
switch to AUTO.
3.  Turn the stripper feed pump on (allow water to enter the stripper for gravity
feed systems.)  For QED supplied control panels set the motor operation switch to
AUTO (some systems have a delay timer on the feed pump--check control panel
documentation for details.)
4.  Turn the discharge pump on.  For QED supplied control panels set the motor
operation switch to AUTO.
5.  Open or close the blower air flow throttle and air dilution valve (if required) to
produce a sump pressure reading of 16-20”H2O for 4-tray systems or 24-30”H2O
for 6-tray systems (these are typical values, but these may differ depending
whether any other pressures need to be accounted for.  NOTE: It is normal to see



H:\APP-SUP\SOURCES\Treatment\OandM\ezstackom.doc 6

lower sump pressures at the very start of operation due to sealpots and trays filling
with water.

Operation

Stripper operation is normally automatic.  One option for QED supplied control panels is
a blower time-out relay which continues to run the blower for several minutes after the
feed pump stops.  Continued blower operation insures that any residual water left on the
stripper trays has sufficient time to strip before the blower shuts down.  A time of at least
15 minutes is recommended.  Strippers with start-stop cycles of more than 2-4 times per
hour should be set to run continuously.

For sites with high dissolved iron content stripper cleaning may be required.  Tray fouling
is evidenced by increasing sump back pressure.  Opening the blower air flow throttle will
allow continued operation in some situations and will lengthen the time between tray
cleanings.  It is most important to maintain an air flow of 140cfm through the unit.  If the
stripper air flow decreases the stripping efficiency decreases.  Below 100 cfm air flow the
stripper will start begin to “weep” water through the tray holes from upper trays to lower
trays before the water has had sufficient residence time for removal.  If stripper
performance falls off, check for tray fouling or a blower air flow throttle that is not
opened sufficiently.

Maintenance

Tray fouling due to iron precipitation, solids loading, or bio-fouling is evidenced by
increased sump pressures, decreased stripper performance (removal rates not being met)
or noticeable discoloration on the trays.  Stripper cleaning is required when trays are
fouled.

Step by step cleaning includes:

1.  Before working on any equipment lock-out power to the unit.
2.  Disconnect the stripper discharge pipe from the stripper exhaust stack piping.
3.  Unscrew the hold-down rod nuts (cranks) and remove the gasket hold-down
ring.
4.  Remove the stripper trays.  Please note the tray seal pots will have some water
remaining in them.
5.  Using a pressure washer and medium bristle brush clean any residue from the
trays surfaces, concentrating on the sieve holes.  DO NOT USE SOAP or cleaning
agents unless they will be thoroughly rinsed from the trays; soap residue can affect
stripper performance.
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6.  For hard to remove scales and precipitates a dilute (5%-10%) muriatic acid and
water solution can be used to rinse or soak the trays.  Be certain to completely
rinse the solution off the trays before reassembling the unit.
7.  Reassemble the trays--note that they are numbered and that a mark is used to
assist in proper alignment of the trays during reassembly.  Check to make sure the
gasket is still seated correctly and undamaged.
8.  Reinstall the gasket hold-down ring and retension the hold-down rod nuts
(cranks.)  The hold-down tensioning springs should be compressed to a length of
3-1/2 inches for proper gasket sealing.
9.  Reattach any pipe and exhaust stack connections.
10.  Follow Start-Up instructions, above.

Other stripper maintenance items include:

1.  Periodically check blower for vibration.  Bearings may require eventual service
or conditions of excessive motor start / stop cycles may lead to premature motor
or blower failure.
2.  Check gasket condition during disassembly for cleaning.  The gasket is
designed to allow numerous assembly and disassemblies before requiring
replacement.  Contact QED for information and pricing about gasket replacement
kits.
3.  The stripper demister element is essentially maintenance free, although dried
inorganic residue can build up within the demister and affect demister operation.
This condition is evidenced in water droplets not being removed by the demister
and blowing out of the stripper exhaust stack--occasionally on start-up water is
discharged from the stripper stack, which is normal.  The demister may be cleaned
with a dilute muriatic and water solution (5%-10%) as instructed for tray cleaning.
4.  Solids may build up in the sump.  These solids can be suctioned out during tray
cleaning operations.
5.  Periodically check the structural integrity of the stripper sump, trays and top.
Check bulkhead nuts for snugness.  Cracks or loose fittings will normally be
evidenced by water leakage.

Troubleshooting

Some common problems include:

1.  Leaks.  Leaks around trays or at the sump indicate an insufficiently compressed
tray gasket.  Make sure the hold-down tensioning springs are compressed to a
length of 3-1/2 inches for proper gasket sealing.  Also check for damaged gaskets
(over compressed gaskets, cut gaskets, loose gaskets, etc.)  Damaged gaskets
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should be replaced with new gaskets.  Contact QED for information and pricing
about gasket replacement kits.  For leaks at fittings, check for fitting tightness.
2.  Stripper not meeting removal requirements.  Contaminated stripper air is the
most common reason for poor stripping performance within the low-ppb
concentration range--make sure that the stripper blower intake is drawing in clean,
uncontaminated air.  Check for sufficient air flow through the stripper.  Check that
trays are clean.  Check that demister is not clogged or causing increased blower
back pressure.  Check any stripper air discharge treatment units for increased back
pressure.  Check that stripper influent flow or concentration has not increased
beyond the design basis used to predict stripper performance.  Make sure that the
influent does not have surfactants (soaps, etc.), oils, grease, or other immiscible
phases in the influent stream.  Surfactants are evidenced by increased foaming
through the stripper unit.
3.  Sump pressure not at recommended levels.  Check sump pressure gauge tubing
for accumulated water that could impair gauge performance.  Check gaskets for
damage and proper seating.  Check for proper hold-down spring tensioning.
Check blower piping connections for leakage.  Check blower for proper rotation.
Check design of gravity drain piping if piping is not QED-supplied.  Check
blower intake filter / silencer (if included) for clogging.  Order new filter elements
from QED.
4.  Stripper cleaning frequency seems excessive.  At sites with high iron loading,
consider iron sequestering agents or other technology which will reduce/prevent
iron precipitation or allow for easier cleaning.

Please investigate all the above-mentioned items while troubleshooting.  For
additional problem solving assistance contact QED Service at:

Phone: 1-800-624-2026
FAX: 1-734-995-1170
24 Hour Service Hot Line: 1-800-272-9559

Please have the following information ready for the QED Service person:
1. Identify the product or system involved by QED order number.
2. Specify where, when, and from whom the product was purchased.
3. Describe the nature of the defect or malfunction.
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QED TREATMENT EQUIPMENT WARRANTY

QED Environmental Systems Inc. (QED) warrants to the original purchaser of its products that, subject to
the limitations and conditions provided below, the products, materials and/or workmanship shall reasonably
conform to descriptions of the products and shall be free of defects in materials and workmanship.  Any
failure of the products to conform to this warranty will be remedied by QED in the manner provided herein.

QED warrants the equipment components of its manufacture for a period of one (1) year from date of
delivery.  Our sole obligation during this warranty will be to repair or replace (at our option) the defective
components.  We are not responsible for consequential damages.  Labor costs are not included.

Purchaser's exclusive remedy for breach of said warranty shall be as follows:  if, and only if, QED is
notified in writing within the applicable warranty period of the existence of any such defects in the said
products, and QED upon examination of any such defects, shall find the same to be within the term of and
covered by the warranty running from QED to Purchaser, QED will, at its option, as soon as reasonably
possible, replace or repair any such product, without charge to Purchaser.  If QED for any reason, cannot
repair a product covered hereby within four (4) weeks after receipt of the original Purchaser's notification of
a warranty claim, then QED's sole responsibility shall be, at its option, either to replace the defective
product with a comparable new unit at no charge to the Purchaser, or to refund the full purchase price.  In
no event shall such allegedly defective products be returned to QED without its consent, and QED's
obligations of repair, replacement or refund are conditioned upon the Purchaser's return of the defective
product to QED.

IN NO EVENT SHALL QED ENVIRONMENTAL SYSTEMS INC. BE LIABLE FOR
CONSEQUENTIAL OR INCIDENTAL DAMAGES FOR BREACH OF SAID WARRANTY.

The foregoing warranty does not apply to major subassemblies and other equipment, accessories, and other
parts manufactured by others, and such other parts, accessories, and equipment are subject only to the
warranties supplied by their respective manufacturers.  In the event of failure of any such product or
accessory, QED will give assistance to Purchaser in obtaining from the respective manufacturer whatever
adjustment is reasonable in light of the manufacturer's own warranty.

THE FOREGOING WARRANTY IS IN LIEU OF ALL OTHER WARRANTIES, EXPRESSED,
IMPLIED OR STATUTORY (INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANT ABILITY AND FITNESS FOR A PARTICULAR PURPOSE), WHICH OTHER
WARRANTIES ARE EXPRESSLY EXCLUDED HEREBY, and of any other obligations or liabilities
on the part of QED, and QED neither assumes nor authorizes any person to assume for it any other
obligation or liability in connection with said products, materials and/or workmanship.

It is understood and agreed that QED shall in no event be liable for incidental or consequential damages
resulting from its breach of any of the terms of this agreement, nor for special damages, nor for improper
selection of any product described or referred to for a particular application.

This warranty will be void in the event of unauthorized disassembly of component assemblies. Defects in
any equipment that result from abuse, operation in any manner outside the recommended procedures, use
and applications other than for intended use, or exposure to chemical or physical environment beyond the
designated limits of materials and construction will also void this warranty.

The equipment is warranted to perform as specified under the conditions specified here and within the air
stripper model or QED will make the necessary changes at no cost to the owner.  Some restrictions apply.
Requirements for warranty consideration include, (but are not limited to):

1.  Current operating conditions do not differ from the previously-modeled conditions.
2.  The system should be cleaned regularly to maintain system performance.
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3.  The equipment is installed, operated and maintained according to QED's instruction or non-
QED manufactured subassembly manufacturer’s instructions.

4.  Air stripper influent air is not “dirty” (does not contain VOC’s, etc.).
5.  No surfactants, oils, greases, or other immiscible phases are present in the water.
6.  Each influent contaminant does not exceed 25% of its maximum solubility under modeled

conditions.

QED shall be released from all obligations under all warranties if any product covered hereby is repaired or
modified by persons other than QED's service personnel unless such repair by others is made with the
consent of QED.  If any product covered hereby is actually defective within the terms of this warranty,
Purchaser must contact QED for determination of warranty coverage.  If the return of a component is
determined to be necessary, QED will authorize the return of the component, at owner's expense.  If the
product proves not to be defective within the terms of this warranty, then all costs and expenses in
connection with the processing of the Purchaser's claim and all costs for repair, parts and labor as
authorized by owner hereunder shall be borne by the Purchaser.

In the event of air stripper performance issues, QED may require customer to conduct a variety of
troubleshooting steps.  These include, but are not limited to, modifying operational parameters, cleaning air
stripper system, modifying (temporarily or permanently) process piping, and obtaining reasonable and
necessary influent/effluent samples.  These steps are the responsibility of the customer and will be
conducted by customer prior to consideration by QED for a site visit.  These steps and the associated costs
incurred are the responsibility of the customer, regardless of future action.  Should customer request a site
visit by QED or accept a site visit offer by a QED-trained technician, the visit and associated costs: a) will
be the responsibility of the customer at $500/day, plus travel, lodging, and meals, if the visit finds improper
sampling, process piping installation, or equipment operation inconsistent with QED’s Operation and
Maintenance Manual; or b) will be the responsibility of QED if the visit finds QED responsible for the
performance issue(s) raised.

The original Purchaser's sole responsibility in the instance of a warranty claim shall be to notify QED of the
defect, malfunction, or other manner in which the terms of this warranty are believed to be violated.  You
may secure performance of obligations hereunder by contacting the Customer Service Department of QED
and:

1. Identify the product or system involved by QED order number.
2. Specify where, when, and from whom the product was purchased.
3. Describe the nature of the defect or malfunction covered by this warranty.
4. If applicable, send the malfunctioning component, after receiving a Return Authorization Code
(RAC) Number by the QED Service Department, to:

QED Environmental Systems Inc.
6241 Jackson Road
Ann Arbor, MI  48103

Attn:  R.A.C. No.(Return Authorization Code Number provided by QED Service Dept.)

rev 12/21/98








