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SECTION | DESIGN
FOR THE SYSTEM DESIGN ENGINEER

1. Introduction

ATS units are Air Treatment Systems designed to
efficiently remove a variety of contaminants from an air
stream. These contaminants my range from those found
in normal kitchen ventilation air to weld fumes or oils
and effluents from various manufacturing processes. A
range of units is available to clean specific air volumes.

Each unit is made up of mechanical and electronic “dirt”
collecting modules and efficient, trouble free operation
is absolutely dependent upon the periodic removal of
the collected contaminate from the cleaning elements.
Unit design simplifies this requirement.

When properly installed, operated and maintained, the
ATS unit will effectively and efficiently perform its
designed task.

2. General Description

The standard major components supplied with each

ATS unit are as follows:

e Base unit consisting of five modular sections: 1)
impinger, 2) electronic air cleaner 3) bag type media

fiter 4) activated carbon adsorber and 5)
blower/motor.
e Washer control including high voltage power

supply(s) to be mounted remotely.
o Detergent system to be located remotely.
o Wash water supply-line strainer.

The impinger section contains impinger panels to collect
grease and liquid particulate, oscillating front and rear
wash manifolds and metal mesh pre-filters (and after-
filter when specified).

The electronic air cleaner section contains the ionizing-
collecting cells to remove very fine particles; oscillating
front and rear wash manifolds and metal mesh pre-
filters and after-filters.

When a factory installed fire suppression system is
specified, both the impinger and electronic air cleaner
sections include spray nozzles. Fire control is usually
required in kitchen exhaust and similar applications.

The media section contains bag type filters providing
safety filtration for the electronic air cleaner in the event
of any accumulated blow-off or contaminant penetration
in the event of an electrical outage.

For odor control, the adsorber section contains the
activated carbon panels in a vee bank configuration.

With the exception of the wash manifolds and the
blower/motor, all the major components slide in and out
of the housing for ease of service.
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To provide access to the system components (except
the blower section), gasketed doors with push-button
latches and lift-off hinges are located 90 degrees to the
direction of airflow on one side of the cabinet. Access
preference should be noted when unit is ordered.
Access to the blower section is obtained by removing
the bolts retaining the discharge end panel.

The power supplies providing the necessary high
voltage for the electronic air cleaner and the controls
initiating and sequencing the wash cycle are housed in
a NEMA 12 enclosure designed for remote mounting. In
addition, the enclosure is a central junction for the
primary wiring.

The standard 16-gallon detergent system is furnished
as a completely assembled unit to be piped directly to
the wash water supply, into the wash manifold headers.

Note: 30 or 55-gallon detergent tanks are available as
an option.

Note: Trion Tridex Detergent is specially formulated for
use with Trion electronic air cleaners. Use of other
cleaners and detergents, not specifically approved by
Trion, can cause possible failures in the unit and will void
any warranties on our equipment.

The strainer is to be installed in the wash water supply
line. Factory installed solenoid valves are located in the
piping inside the impinger and the electronic air cleaner
sections.

An optional chemical fire suppression system may be
specified to be included with the ATS unit if it is a
requirement of the application. The system available
from the factory must be completed at the
installation site by a qualified and authorized fire
control contractor. In addition to final hook-up, he will
complete tie-in with other existing systems, test, final
inspect and if necessary, coordinate his work with local
or other designated fire inspectors. The fire suppression
system includes strategically located, spray nozzles and
an electrical fire detection device to signal a control
head that opens a valve to discharge a chemical
cylinder. An auxiliary mechanical “Pull” is also supplied
to be installed at a remote location to manually activate
the system. The general contractor should coordinate
his work with that required by the fire control contractor.
Refer to fire control system outline drawing, Figure 7.

The following are standard options that may be
specified on the basic systems:

Without carbon section

Without media section*®

Without carbon and media sections

Without blower section

Additional electronic air cleaner section (double
pass unit)

30 or 55 gallon detergent system

Perforated plate in lieu of the metal mesh filters
Fire suppression system

arON =
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*A carbon section without a media section is not

recommended by TRION.

3. System Design and Layout

(Refer to, or request, submittal drawings for dimensions
and data pertaining to a specific unit that is not included
in this manual).

The arrangement of the supplied components and the
general layout of the system will vary according to
application, adjoining equipment and available space.
However, there are several basic factors pertaining to
all installations that must be considered:

To maintain the selected cleaning efficiency, it is
important to assure that the total air volume (capacity in
CFM) is uniformly distributed across the entire face area
of the unit. The metal mesh filters, perforated plate or
mist suppressors, provide some resistance to effect
even air distribution. However, since most air ducts are
designed to handle air velocities greater than the rated
velocity of the air cleaner, it is necessary to properly
transition any attached ducting. If possible, a contraction
ratio of 1 in 3 (approximately 20°) should be maintained.
If space prohibits, turning vanes, air baffles or other
means may be utilized. Ducting — where attached to the
cabinet collars — should be gasketed, caulked or
otherwise made watertight. The bottom of the air-
entering duct should be reasonably flat and sloped
toward the impinger drain pan for a length of 18 inches.
This will assure that any wash water splashback is
returned to the drain basin. The ducting and duct
connections should be designed in accordance with
applicable code requirements.

When there is a danger of rain, snow or debris being
drawn into the system with outside air, the make-up air
intake should be protected with rain louvers, hooding
and hardware cloth to prevent the rain, snow or debris
from entering the electronic air cleaner.

Some contaminants to be collected, such as oils in
vaporous state, must be condensed into particulate form
prior to entering the ionizing-collecting cells in order to
maintain the anticipated efficiency. Gases, vapors or
any non-particulate cannot be precipitated and will
therefore pass through the collecting elements. Any
condensing that takes place downstream from the air
cleaner defeats the purpose. By the same token, heavy
concentrations of water vapor, or other matter that
becomes highly conductive when condensed, must be
prevented from entering and/or condensing in the
electronic air cleaner to prevent electrical arc over and
shorting. The impinger module aids in this process and
will adequately handle light concentrations, however, it
is recommended to insulate upstream ducting
conveying warm air that is subjected to cold
temperatures on applications such as kitchen exhaust.

SAFETY NOTE:
Factory designed access to all electrically charged
high voltage components contain electrical interlocks
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for the safety of operating personnel. Any additional
access that may be provided in the system, where
there is access to high voltage, must be equipped with
such interlocks. Interlocks are readily available from
the factory.

Water wash drain lines from the cabinet drain basin
should be trapped or otherwise sealed against the
system pressure (in accordance with local codes).
Wash water to the unit must meet the volume required
for the specific unit involved, and between 35 PSIG Min.
— 50 PSIG Max. at full flow to provide proper spray
patterns from the wash nozzles. The wash water MUST
be Hot water (140°F recommended) and installed as
close as possible to the unit and detergent system.

NOTE: THE HOT WATER TANK IS NOT PROVIDED BY
TRION.

When applicable, the detergent system, the wash water
inlet piping and the drain lines must be protected from
freezing temperatures.

Each installation varies according to needs, but the
water wash control must be located indoors, out of the
weather, and as closed to the air cleaner as practical.
Ideal mounting height is at eye level for ease in reading
the instrumentation, and to facilitate service. The
instructions furnished for manually operating the fire
extinguishing system shall be posted conspicuously
near the control in the kitchen or well-occupied work
area.

For ease in maintenance and component removal,
adequate space, 39” Minimum Required, must be
provided in front of all access doors, motors, pump and
accessory equipment. Special consideration should be
given in this respect for installations where the unit is
suspended overhead. Catwalks or platforms should be
provided.

CAUTION

In addition to the above space requirement, installation
of the Model ATS in NFPA applications shall have a
clearance of at least 18 inches to a combustible
material, 3 inches to limited combustible material, and
0 inches to noncombustible material. Any reduction in
clearance or exceptions must be in compliance with
NFPA and acceptable to the Authority Having
Jurisdiction.

****WARNING****
Fire Suppression Systems

Extreme caution should be exercised when this unit is
installed in applications that are collecting volatile or
potentially flammable contaminates such as cooking
grease and petroleum based oils.
Trion strongly recommends a fire suppression system
be installed in the ductwork and on the Model ATS in
cases where these contaminates are collected on the
cell plates and collect on the attached ductwork.
Contact the factory for questions or concerns
regarding a fire suppression system.
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To enable the factory to respond efficiently to
manufacturing requests, the equipment purchase order
must contain the following information in addition to the
model and options.

1. The application and as much contaminate load data
as possible. This will enable the wash control to be
preset and adjusted to the optimum setting.

2. The high-voltage lead length required if longer than
the standard length of 50 feet.

3. The side of the blower section the blower motor
starter is to be installed. Left or right as determined
when standing in the direction of air flow with the air
striking your back.

4. The external static pressure that the blower/motor
will handle due to ducting, hooding or other
equipment.

Contact the local Trion Sales Office or the factory if

questions arise, or if any additional information is
required.

SECTION Il INSTALLATION

FOR THE INSTALLING CONTRACTOR

1. Unpack and Inspect

At the time the unit is received, all shipping containers
and their contents should be examined for damage. Any
damage occurring in shipment must be immediately
reported to the carrier, an inspection report completed
and a claim filed at the receiving point.

The unit modular sections are shipped completely
assembled and joined and, where size permits, the
electronic air cleaner ionizing-collecting cells are
shipped inside the cabinet. On large units, the upper tier
of cells may be shipped in separate containers. The
wash control, detergent feeder and other separate
accessories are shipped in the containers as noted on
the packing list.

2. Position Air Cleaner Cabinet

If advantageous, to remove weight for ease in handling,
the filtration elements can be removed from their
respective cabinets. Position the unit in the designated
location giving consideration to the following points:

(a) Excluding the blower section, there are access
doors on one side of the section modules. Provide
sufficient clearance in front of the doors on at least
one side for service and element removal. Normally
the side on which the factory installed blower motor
starter is mounted is the pre-planned side for single
side access.

Level the unit to assure proper drainage from the
drain pans.

(b)

After the cabinet has been properly located, it may be
secured into place by bolting or welding. Reinstall any
section elements removed during installation making
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directional arrows concur with the designed airflow
through the cabinet.

3. Connect Adjoining Duct Work

When the adjoining ducting is installed on the air
entering side, the bottom of the horizontal duct run
should be relatively flat and sloped toward the section
housing drain pan for an 18-inch length. This will enable
any wash water splashback occurring during the
washing operation to run back into the drain pan.

Secure the adjoining ducting to the section housing
utilizing the .375-inch clearance holes provided. The
seams should be made air and watertight by caulking or
gasketing.

Upstream ducting conveying warm air and subjected to
cold temperatures must be insulted to prevent
excessive condensation.

4. Mount Detergent System

Refer to Figures 1 and 4. The detergent system should
be located as close to the unit as practical in a level
position. Service space must be provided for periodical
manual filling of the detergent tank, and to gain access
to the pump and motor assembly. When positioned, the
assembly may be secured in place at the predrilled
factory mounting pads, either by bolting or welding.

5. Connect Drain

Connect a drain line to the 2” NPT couplings provided in
the drain basins of the impinger and electronic air
cleaner sections in accordance with the governing
plumbing codes. The drain line must be sealed with a
trap or other means to prevent air by pass. If a trap is
used, it should hold sufficient water column to overcome
the system air pressure and to assure that loss of liquid
from evaporation between cleaning periods will not
break the seal. The drain line should not be smaller than
the drainpipe coupling, or it will otherwise restrict the
flow of water. Refer to Figure 5.

6. Connect Water Wash Supply

The items furnished for field installation in the water
wash supply are a strainer, a back flow preventer (not
supplied) and a detergent system. Refer to the Piping
Schematic Figure 5.

Unless otherwise specified, the water wash supply
should be hot (140°F recommended-WATER HEATER
NOT SUPPLIED BY TRION) at the volume specified for
the given unit, and at a full flow pressure between 40
and 50 PSIG.

WARNING: Adequate precautions should be taken
in the event the water supply, detergent system and
drains are subjected to freezing temperatures.

Although not required, a pressure gage and a manual
service valve are recommended as shown in the
diagram. The components should be located within the
system to provide for service access.

Download from Www.Somanuals.com. All Manuals Search And Download.




7. Mount Control

Mount the wash control, also containing the high voltage
power supplies, in the selected location. It must be
mounted indoors out of the weather and should be at
eye level to ease in monitoring unit operation and as
close to the ATS unit as practical. Allow sufficient space
in front of the access door for service. Refer to Figure 3
for mounting hole layout and dimensions.

8. Complete Wiring
(a). High Voltage Wiring

WARNING:
EXERCISE ALL THE NORMAL PRECAUTIONS
WHEN WORKING WITH HIGH VOLTAGE AND
COMPLY WITH NEC AND ALL APPROPRIATE
LOCAL CODES.

The high voltage wiring entails interconnecting the
power supply(s) with the ionizing-collecting cell(s)
located in the electronic air cleaner section cabinet.
On multicell units, the wiring between the cells
within a tier is automatically made with intercell
spring contacts.

Refer to the Field Wiring Diagram Figure 6. Two 50
ft., (or the length specified) high voltage leads, one
for the ionizer and one for the collector, are factory
furnished. When the installation requires more than
one power supply, a set on leads is furnished for
each supply. Ring type connectors have been
factory installed at the cell termination of the leads.
After the leads have been run and cut to the proper
length, the slip-on connectors, shipped on their
respective power supply terminals, should be
secured by both crimping and soldering. For
working ease, the power supply(s) may be
removed from their retaining slide channels by
removing the single bolt in the top corner of the
circuit board. Each lead is to be run in separate
rigid conduit and must be of continuous run. (Do
not splice.) Knockouts are provided in the section
housing pilasters for conduit connection.

(b). Primary Wiring
Refer to the Field Wiring Diagram - Figure 6. The
primary wiring should be completed using rigid
conduit in accordance with prevailing electrical
codes.

The wash control is the main distribution point for all
primary wiring. The wiring includes the input supply
to the control and the interconnections between the
control and the following components:

Detergent feeder

Manifold drive motors*

Solenoid valves*

Door interlocks™

Blower motor starter/disconnect

Temperature sensor (when specified)

Fire suppression control (when specified)

Nogokrwh =

*One each for impinger and electronic air cleaner

9. Fire Suppression System (when specified to be
factory supplied)

The installation of the fire suppression nozzles, fire
sensor device, the components within the chemical
cylinder housing and the interconnections of the
components has been completed at the factory. The
authorized fire control contractor must complete the
remote mechanical “Pull,” any other hookup or tie-in,
final test and inspection. Refer to fire control system
outline drawing, Figure 7.

Mount the fire extinguishing system instructions in the
designated area that is conspicuously located. This
should be in the kitchen or a well occupied work area
and is normally near the control.

10. Check Out for System Start-up

When the installation has been completed, assure that
the equipment is ready for start-up by checking the
following:

A. All construction debris is removed from the modular
section cabinets and the adjoining ductwork.

B. The inside of the power supply/control housing and
the detergent feeder tank is clear of any foreign
materials.

C. The drain lines from the section drain basin are
clear and that the line is completely connected to its
point of termination.

D. All supply line piping is completed and wash water
is available.

E. When required, assurance that the fire suppression
system has been inspected and tagged into service
by an authorized person.

F. Supply line power is available and electrical wiring
is completed to the following components:

ATS Control

Blower motor starter

Manifold drive motors

Solenoid valve

Door interlock

Temperature sensor (when specified)
lonizing-collecting dells

Fire suppression system, as applicable

NGO ALON =

G. NOTE: Do not put the initial supply of detergent
into the detergent tank. This is to be done after
volume settings are made at start-up.
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SECTION Illl OPERATION

WARNING
RISK OF ELECTRIC SHOCK
These servicing instructions are for use by qualified
personnel only. To reduce the risk of electric shock,
do not perform any servicing other than that
contained in the operating instructions unless you
are qualified to do so.

FOR THE MAINTENANCE ENGINEER
1. Description and Principles of Operation

The basic ATS units are made up of five modular
sections. Each of the first three sections employs
different mechanisms to remove and capture particulate
matter from the air.

The first section, an impinger, is primarily designed for,
and is especially effective in, capturing relatively large
greasy liquid particulate. The impinger is constructed of
two equally spaced layers of roll formed baffles. The
spacing creates and air flow pattern which causes the
contaminate to collect and flow down the baffles. Holes
in the frame permit the liquid to drip into the drain basin
below. Periodically, at a predetermined setting a
remotely located control automatically activates
oscillating wash manifolds located on both sides of the
impinger to flush away any remaining tenacious matter.
(Refer to the electronic air cleaner section below for
additional description on the integral washer. It is
identical to the impinger washer.)

The second section houses an electronic air cleaner,
technically known as an electrostatic precipitator. In this
type of equipment, all airborne particles, even of
microscopic size, are electrically charged (positively) as
they pass through a high voltage ionizer. These charged
particles are then attracted and adhere to a series of
parallel collecting plates, which form the negative
elements of an electrostatic field.

The ionizer consists of charged stainless steel spiked
blades spaced between grounded electrodes. The
collecting section consists of parallel plates arranged so
that each alternate plate is charged while the
intermediate plates are electrically grounded.

The ionizing-collecting cells (contaminate collecting
elements) are housed in the cabinet on slide rails. They
can be removed from the cabinet as required, through
the end access door, by sliding them out like drawers.
On multicell units, all of the electrical connections
between cells in a given tier are automatically made
through spring connectors. On the access end, the high
voltage from the power pack(s) is made with cables.
When installing cells into the cabinet, observe the
directional arrows on the cell end plates. The side of the
cell containing the spiked ionizer blades always must be
located on the air entering side.
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The power supply(s) convert the 115-volt, 60Hz, single-
phase AC supply to the high voltage DC needed to
power the cell(s). The power supplies are solid state,
pulse width modulated (PWM), line and load regulated.
Potential output voltages of 12.5 KVDC are required for
the ionizer and 6.25 KVDC for the collector at a
maximum current of 6 MA. Each supply is retained in
the control in slide channels and secured with one bolt
located in the top corner of the circuit board.

At a predetermined frequency the remotely located
control automatically activates an integral wash system
to flush away the collected contaminant. When
activated, the duration of the washing cycle is
approximately 80 minutes.

The wash system consists of a series of spray nozzles
soldered into oscillating water wash manifolds. The
manifolds are located in the front and rear of each cell
tier. They are mechanically interconnected with a drive-
belt and driven through direct linkage by a fractional HP
motor. A detergent feeder is also incorporated into the
wash system. The amount of detergent needed for each
wash is readily field adjustable and that amount is
dependent upon wash water temperature, the type and
amount of contaminant collected.

In addition to the preset automatic wash cycle, the
washing operation may be initiated manually when
required. The events in a wash cycle are:

A. Power pack(s) and system blower "OFF”

B. Washer and detergent “ON” (each module)

C. Washer and detergent “OFF” (each module)

D

Pause for detergent to react

m

Washer “ON” for rinse (each module)
F. Washer “OFF” (each module)

G. Blower “ON” for forced dry

H. Power pack(s) “ON”

When a fire control system is specified, both the
impinger and electronic air cleaner sections contain
chemical spray nozzles.

The third section houses a bag filter(s). In the event of
an electrical outage in the electronic air cleaner, the bag
filter acts as a safety backup collector.

Also, in some applications, the bag filter will collect any
precipitated agglomerates that may tend to “blow-off”
the electronic air cleaner.

When the bags become saturated with contaminant
they must be removed and replaced. However, this
requirement is relatively infrequent due to the pre-
filtration upstream from the bag.
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A series of long deep pockets arranged side-by-side
form the configuration of each bag. The ultra fine fibers
used in the makeup of the filtering media offer to trap
the contaminant.

The fourth section is employed in the ATS unit for odor
control. Panels, filled with activated carbon granules,
are arranged in a vee bank configuration to provide
adequate surface area. The surface of each granule is
extremely porous and absorbs materials that are in a
gaseous or vaporized state that cannot be removed by
the particulate filters. Using the carbon filters without the
pre-filtration by the bag filters is not recommended.
When the panels have become saturated or fully loaded
they may be replaced with new or reactivated carbon.

The fifth section, the blower/motor section, has been
rated to handle the air movement requirements for the
systems and the adjoining ducting.

When the fire suppression system has been specified to
be factory furnished it consists of strategically located
chemical spray nozzles located in the impinger and
electronic air cleaner modules. The fire suppression
chemical is stored in a cylinder housed in a
weatherproof enclosure mounted on one side of the
blower module. An electrical detection device, mounted
downstream from the impinger module in the electronic
air cleaner module, activates the system by sending a
signal to a control head discharging the chemical
cylinder.

In addition to the electrical detection device, a remotely
located pull station is provided for mechanical activation
of the system manually.

Depending on the installation and any local, or other
governing requirements, the ATS unit fire suppression
system may be tied-in with other fire suppression
devices. When the fire suppression system is activated,
the unit electrical input power is disconnected to the
ATS unit blower and the high voltage required for the
electric air cleaner is disconnected. After the fire
suppression system has been activated, the
authorized fire suppression contractor must put it
back into service. For a system supplied, with the ATS
unit, refer to Figure 7.

2. Initial Start-up

Prior to equipment start-up, the fire extinguishing
system employed in the ATS unit (and possibly
adjoining equipment) must be inspected by properly
trained and qualified personnel. This includes all
actuation components including remote manual pull
stations, mechanical or electrical devices, detectors,
fire-actuated dampers, etc. These items shall be
checked for proper operation during the inspection in
accordance with the manufactures listed procedures. In
addition to these requirements, the specific inspection
requirements of the applicable NFPA standard shall
also be followed. If required, certificates of inspection
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shall be forwarded to the authority having jurisdiction.
For a fire suppression system supplied with the ATS
unit refer to Figure 7.

A. Inspect the inside of the adjoining ductwork and
Trion cabinet to be sure it is clean and free of any
debris or construction materials. Especially note the
opening in the drain basin for any restrictions. The
ducting, where secured to the cabinet collars,
should be sealed watertight with either gasketing or
caulking.

B. Inspect the ionizing-collecting cells to see that all of
the ionizing blades are intact and that no large
pieces of foreign material are lodged between the
plates. Also verify that the cells are properly
installed in the cabinet with the spiked ionizing
blades located on the air entering side (Follow the
air flow directional arrows).

C. Check the high voltage leads to see that they are
connected to the proper terminals, both at the
ionizing-collecting cells and inside the power pack.
Refer to Figures 6.

D. Be sure that the drain lines from the drain basins
are completely connected and properly terminated.
A trap or seal of some type should be incorporated
in the line to prevent air bypass.

E. Check the water supply line to be sure water is
available and that the strainer, back flow preventer
(by others) and detergent system are properly
installed and connected. Refer to piping diagram
Figure 5.

F. Be sure that electrical power is available, that the
wiring is completed, and that the system blower is
ready to energize. Refer to field wiring diagram
Figure 6.

G. Be sure that all access doors are closed.

H. Close the system electrical supply switches, making
power available to the control and blower motor
starter. Check to verify blower rotation is as shown
on the rotation indicator arrow.

[. Turn the “ON-OFF” selector switch to the control
“‘ON”. The blower should run (if installed) and the
power supply(s) should be energized. Electrical arc-
over within the ionizing-collecting cells may occur. It
is a normal occurrence caused by accumulation
dust from constructions or other sources in the
cell(s) and should soon subside. If the arc-over in
continuous and does not subside, recheck the
routing of the high voltage leads between the power
supply(s) and the cell(s). Refer to field wiring
diagram Figure 6. The ionizer lead must be
connected to the ionizer and the connector lead to
the collector. If arc-over still occurs, or difficulty
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other than that outlined above, refer to the Trouble
Shooting reference chart Section IV.

Be sure the detergent tank is clean, and then fill the
tank 1/8 full with clean water. Do not fill with the
detergent until start-up adjustments have been
completed.

K. (Review this paragraph in its entirety before initiating

the wash start button.)

Next, set the detergent volume setting per wash at
the detergent feeder. Manually initiate the wash
cycle by pushing the "Wash Start" button on the
control. The wash control duration is 80 minutes
and by means of a factory preset programmable
logic controller (PLC) will sequence the washing
events as previously outlined. When the detergent
pump is energized, note the amount that is used by
observing the reduction in the liquid level in the
tank. The usage should be approximately 1 part of
detergent to 20 parts of water. The water and
detergent requirements for each unit model are
listed in Table 1 on the Piping Schematic, Figure 5.
To adjust the volume output from the pump, refer to
the Detergent System Outline, Figure 4. The pump
is a constant displacement type and the amount of
detergent forced into the water supply to wash the
unit is dependent upon the setting of the control
valve in the bypass return line to the reservoir. The
side of the translucent reservoir is marked with
volume markers. Adjust the control valve to obtain
the correct usage for the given unit model, then
secure the setting with the Allen head set screw
located in the valve adjustment knob. When the
correct adjustment has been made, remove the
remaining water from the reservoir and fill the tank
with initial supply of detergent furnished.

L. When the wash control has cycled out, manually set

the programmable timer relay (TR), or initiator clock,
located in the control for automatic initiation of the
washing operation. This setting can be tailored to the
washing frequency best suited for the specific
application and may be best explained by example.

Suppose the application of the equipment is to clean
restaurant kitchen exhaust air. The collected
contaminant to be washed away is of greasy nature,
containing particulate such as smoke and fume from
the grill, mist and vapors from the French Fryer, flour
dust and other various matter that is created by
normal kitchen operation.
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In our example, the restaurant operates Monday
through Saturday (closed Sunday) and opens daily at
6:00 a.m. and closes daily at 11:30 p.m. This busy
schedule presents a relatively heavy dirt loading and
being of greasy nature should be washed away daily.
The best time being shortly after closing when the
atmosphere has settled but before the greasy
contaminant collected has had a chance to harden
and setup.

From the above, a wash schedule of every day
except Sunday at 1:00 a.m. can be established. As
the duration of events preset at the factory is
approximately 80 minutes, the cycle will end at
approximately 2:20 a.m.

Prior to setting the initiator clock it will be necessary
to charge the battery located inside the clock. This is
accomplished by turning the selector switch on the
front of the control to the "ON" position. A light inside
the switch will glow. If it does not glow, check to be
sure there is supply line power to the control. DO
NOT PUSH THE WASH BUTTON. Allow the control
to remain in the "ON" position for 24 to 36 hours

Initiator clock setting:

Initiator Clock (Programmable Timer Relay)

while the battery is charging.

To set the initiator clock, it is first necessary to set the
existing time, then the program times that are to be
initiated.

To set existing time:

1. Depress the reset (R) button to cancel out any
previous settings.

2. Slide the P-Run switch to the clock position.
Monday (MO) will be indicated.

3. Push the (1 ... 7) button until the present day of
the week is indicated.
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4. Push the hour (h) button to the present hour of
the day.

5. Push the minute (m) button to the minutes past
the hour of the day.

6. Slide the P-Run switch to the run position. The
colon will blink indicating the clock has been set.

To set the programs (wash times) according to the
times in the example outlined above.

1. Slide the auto-manual switch to the auto position.

2. Slide the P-Run switch to the program (P)
position. The word "ON" and the number 1 will
appear on the display. This indicates the time the
first program is to be turned "ON."

3. Push the day (1 ... 7) button until only the day
Monday (MO) appears on the display.

4. Push the hour (h) button until the designate hour
(01:00) appears on the display.

5. It is not necessary to set the minute (m), as 1:00
o'clock on the hour was the selected wash initiation
"ON" time. The "ON" time has now been set.

6. Next, set the program "OFF" time. This will be 1
minute after the "ON" time. A 1-minute duration is
adequate program time as the initiation signal is
sent to the wash control logic timer instantaneously.

Push the 1/0 (P) button. The word "OFF" and the
number 1 will appear on the display. This indicates
the set time the first program is to be turned "OFF."

7. Push the day (1 ... 7) button until only the day
Monday (MO) appears on the display.

8. Push the hour (h) button until the hour 01:00
appears on the display.

9. Push the minute (m) button until the time 01:01
appears on the display. Program 1, wash time "ON"
and "OFF," for Monday has now been set.

10. Next set the second program which will be the
Tuesday (TU) washing. Push the program /0 (P)
button. The word "ON" and the number "2" will
appear on the display.

11. Repeat the setting process for TU as outlined
above in steps 3 through 9 for MO "ON" - "OFF"
time.
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12. After the wash program has been set for TU,
repeat the same setting procedure for WE, TH, FR
and SA. Omit SU.

13. Slide the P-Run switch to the run position. The
existing time of day will show on the display. The six
selected washdays established in the example have
been set.

NOTE: Using the above procedures, different washing
days and "ON - OFF" times may be established and
set into the initiator clock to best serve a specific
application.

NOTICE: Once the reset key (R) is pressed, the
previous time and program will be cleared to the
initial state.

Kitchen Exhaust Applications
M. For safe and proper operation adhere to the following
instructions and procedures:

1. Exhaust systems shall be operated during all
periods of cooking in restaurant applications.

2. Filter-equipped exhaust systems shall not be
operated with filters removed.

3.The posted instructions for manually operating the
fire extinguishing system shall be kept conspicuously
posted in the kitchen and reviewed periodically with
employees by the management.

4. Listed exhaust hoods shall be operated in
accordance with the terms of their listings and the
manufacture instructions.

5. Cooking equipment shall not be operated while its
fire-extinguishing system or exhaust system is not
operating or otherwise impaired.

3. Wash Control and Detergent System Settings

The total time required for the complete wash cycle is
approximately 80 minutes. Four main events take place
during the wash cycle: Wash, Soak, Rinse and Dry.
Once the Wash Control has been initiated, either by
manually pushing the washer start button, or through
the means of the automatic time clock, the wash events
will take place automatically. The time for each event
has been preset at the factory in the programmable
logic control (PLC).
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Some dirt is more tenacious than others to remove and
may require a stronger detergent solution. Average
settings have been factory set. Best possible settings
for any given installation, however, are determined
through experience. Determination can be made by
visually examining the collecting elements after the first
few washings.

To adjust the volume of detergent used within the given
time setting, loosen the knurled knob with an Allen
wrench on the control valve located in the by-pass line.
Refer to the Detergent System Outline, Figure 4.
Turning the knob clockwise increases the volume and
counter clockwise decreases the volume. When
adjustment has been made, be sure to retighten the
setscrew.

4. Routine Maintenance

A. Washing Frequency

The frequency that the collected dirt is to be washed
from the unit depends upon the type and amount of
dirt in the air to be cleaned. Dirt, which is greasy in
nature, tends to harden after collection and should
be washed away often. Likewise, units operating
under extremely heavy dirt loads should be washed
more often as a large build-up of collected material
will have a tendency to “blow-off’ if permitted to
remain on the collecting elements for long periods
of time. In that the type and amount of dirt varies
geographically (and from one location to another in
any given area) it is recommended to start operation
with a washing frequency of at least once a week,
for most applications except kitchen exhaust.
Kitchen exhaust applications should be washed
daily. Schedules may then be altered as needed
after visual examinations of the collected material
contained on the ionizing-collecting cells. Also, daily
washing is not unusual for units operating on heavy
welding fume, kitchen exhaust hoods or similar
applications.

B. Detergent

Effective washing is dependent upon detergent. The
detergent reservoir should be examined on a
routine basis; a minimum tank level established and
never permitted to empty. An empty tank not only
means poor washing, but can also be detrimental to
the pump. The inside of the tank should be kept
clean, free from dirt and foreign objects. The
detergent as supplied by Trion, Inc., is formulated
specifically for electronic air cleaners and should not
be diluted when charging the tank. If substitutes are
used, they must be approved by Trion, so as to not
void the warranty and should be safe for use in
ventilation systems and non-caustic, as 95% of the
ionizing-collecting cells are constructed of aluminum
and special high voltage insulation and gasket
seals.

C. Electrical Operation
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The front panel of the control contains indicating
lights for the power supplies, one or two depending
on the size of the ATS unit. The lights should be
observed on a daily basis to ensure that the
electronic air cleaners are operating.

Preventative Maintenance

Washing frequency — as required.

The washing schedule and detergent reservoir level
as outlined under routine maintenance is again
referenced here as excessively large contaminant
buildup on the collecting elements invites down
time. Established routine washing is a preventative
maintenance  requirement. The frequencies
suggested below should be altered if necessary.

Fire control system - Every 4 to 6 months or as
required.

Inspection, cleaning and servicing of the fire
extinguishing system and all listed exhaust hoods
shall be completed by properly trained and qualified
personnel. For a fire control system supplied with
the ATS unit refer to Figure 7.

All actuation components, including remote manual
pull stations, mechanical or electrical devices,
detectors, fire-actuated dampers, etc., shall be
checked for proper operation in accordance with the
manufacturers listed procedures. In addition to
these requirements, the specific inspection
requirements of the applicable NFPA standard shall
also be followed. If required, -certificates of
inspection and maintenance shall be forwarded to
the authority having jurisdiction.

Grease removal devices and components — every 4
to 6 months

Hoods, impingers, metal mesh filters, ionizing-
collecting cell(s) fan, ducts and other appurtenances
shall be cleaned to bare metal at frequent intervals
prior to surfaces becoming heavily contaminated
with grease or oily sludge. It may be advantageous
to clean readily removable items, such as
impingers, metal mesh filters, ionizing-collecting
cell(s) or other grease removal devices in a soak
tank, with a pressure hose or pressure cleaner.
After cleaning to the bare metal, components shall
not be coated with powder, oils or other substance.

When a cleaning service is used, a certificate
showing date of inspection and/or cleaning should
be maintained on the premises. Areas not cleaned
will be noted.

Flammable solvents or other flammable cleaning
aids shall not be used.

At start of cleaning process, electrical switches that
could be accidentally activated shall be locked out.
Components of the fire suppression system shall
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not be rendered inoperable during the cleaning
process.

Care shall be taken not to apply cleaning chemicals
on fusible links or other detection devices of the
automatic extinguishing system.

When cleaning procedures are completed, all
electrical switches and system components shall be
returned to an operable state. All access panels
and/or doors and cover plates shall be replaced.
Dampers and diffusers shall be positioned for
proper airflow.

D. Water Wash System — every 4 to 6 months

The water wash spray pattern should be checked
on each nozzle to ensure that a full spray pattern is
developed. Distorted patterns are usually caused by
dirt in the nozzle orifice, which can be cleaned by
inserting a small gage, soft copper wire into the
orifice. If any one manifold contains several nozzles
that are restricted, the drain plug at the idler end of
the manifold should be removed, after the nozzles
have been cleaned, and the manifold flushed with
clean water. The main supply line strainer and the
strainer in the detergent system should be checked
and cleaned. Check the wash manifold drive belt
and linkage connections and replace or tighten as
required.

WARNING:
DO NOT USE HIGH PRESSURE STEAM CLEANING
EQUIPMENT TO CLEAN CELLS. THE EXCESSIVE
HEAT AND PRESSURE WILL CAUSE THE PLATES
TO WARP AND IN TURN POSSIBLY CAUSE
EXCESSIVE ARCING.

E. Power Supply(s) and Control every 12 months
Examine the electrical components located inside
the control housing for any accumulated dirt or dust.
If necessary, clean with a good brand of electrical
contact cleaner.

F. Blower Bearings - every 4 to 6 months
Grease the two blower bearings at the grease fitting
provided with Shell Alvania #2, Texaco Multifac #2
or Mobilux #2. At this time, examine the blower for
any accumulated dirt and clean as required.

G. Motors - every 24 months
As the operation of detergent pump motor is limited,
frequent oiling is not required. Lubricate with several
drops of SAE 10 motor oil every two years. DO NOT
OVER OIL. The manifold drive, detergent pump and
blower motors have sealed bearings, are factory
lubricated for life and require no oiling.
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SECTION IV TROUBLE SHOOTING

1. Trouble Shooting

WARNING:

EXERCISE THE USUAL PRECAUTIONS WHEN WORKING
WITH HIGH VOLTAGE. THE MAXIMUM OPERATING
OUTPUT FROM THE POWER SUPPLY IS 15,000 VDC AND
5.5 MA. to 11.0 MA. WHEN IN PARALLEL.

IF SAFETY SWITCHES ARE CLOSED AND CIRCUIT IS
ENERGIZED, DO NOT TOUCH HIGH VOLTAGE. WHEN
THE CIRCUIT IS DE-ENERGIZED, ALWAYS BLEED OFF
REMAINING STATIC CHARGE WITH AN INSULATED
HANDLED SCREW DRIVER BY SHORTING GROUND
THE POINTS OF HIGH VOLTAGE DC POTENTIAL.

WARNING
Risk of Electrical Shock

The servicing Instructions are for use by qualified
personnel only. To reduce the risk of electric shock, do
not perform any servicing other than that contained in
the service instructions unless you are qualified to do
SO.

A.

Introduction

This section on trouble shooting provides a description
of potential malfunctions, their cause, location and
correction. A Trouble Reference Chart listing the most
probable causes and corrections follows the general
text.

NOTE: All repair to the fire suppression system (If
supplied), must be completed by the authorized fire control

contractor. For a system supplied with the ATS unit refer to
Figure 7.

The electronic air cleaner is the unit within the system
that has the highest efficiency collection rating and is
also the one with the highest potential for malfunction.
When a malfunction does occur, the outage is usually
found in the electrical secondary circuit in the
ionizing-collecting cell(s).

Indicating lights are installed in the face panel of the
control to monitor the electrical operation of each
power supply and the ionizing-collecting cell(s) they
energize. The quantity of power supplies per unit is
dependent upon unit size with one supply to each
ionizing-collecting cell tier in height. Other than the
basic hand tools, it is advantageous to have a volt-
meter with a 20 KVDC high voltage probe. These
instruments are standard catalog items by several
manufactures.

B. Secondary Short Circuit

The most common outage is a short in the secondary
circuit and is best located through the process of
elimination. Symptoms are a flickering indicating light
accompanied by an arcing noise in the
ionizing-collecting cell(s) or an indicating light that is
not glowing.
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A flickering light with an arcing noise is an indication of
a high resistance short circuit and a light that is not
glowing is an indication of a dead short. (A light that is
not glowing can also be an indication of an open circuit
in the primary circuit. Refer to the paragraph on open
circuits.) The short may be in the power supply, the
high voltage cables or the ionizing-collecting cell(s). To
isolate the short to any one of these three
components, proceed as follows:

WARNING

When safety interlock switches are closed, do not
come in contact with high voltage components. The
operating output from the high voltage power
supply(s) is 12,500 VDC and 6 MA.

When the power supply(s) is de-energized there is a

20 second delay for the voltage to decay. Always
short from ground to a point of high voltage with a
Well-insulated jumper wire or an insulated handled
screwdriver to bleed-off any remaining residual
charge.

1. Disconnect both high voltage leads from their
respective terminals in the power supply and support
them away from any point of contact.

2. Energize the power supply:

a. If the light still flickers or does not glow; the trouble
is indicated to be in the power supply. First, Replace
the power supply in its entirety.

b. If the light glows steady with the leads disconnected
the power supply is indicated to be normal.

3. Next reconnect both high voltage leads to their
respective terminals inside the power supply and
disconnect them at the ionizing-collecting cell(s).
Support them away from any point of contact and
energize the power supply.

NOTE: It will be necessary to close the access door
electrical interlock switch operated by the access door
and affix the junction box lid with hardware supplied to
close the electrical interlock switch on the box, to
complete the primary circuit to the power supply.

a. If either high voltage lead is defective, the light will
indicate the trouble. Each lead may then be checked
separately by disconnecting them, one at a time, from
their respective terminals at the power supply. When a
lead is found to be defective, replace it in its entirety. Do
not repair or splice.

b. If the light glows steady with the leads disconnected at
the ionizing-collecting cell(s) the trouble is then indicated
to be in the ionizing-collecting cell(s).

The trouble can then be isolated to a single cell or
ionizing or collector section of a given cell as follows:
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(1) First determine if the short is in the ionizing section
or the collecting section by connecting each high
voltage lead to its respective section, one at a time,
and energizing the power pack. (The lead not con-
nected must be supported away from any point of
contact.) The short symptoms will still exist for the
section in which the short is located. If the trouble
causing the short is bridging both sections, then the
short will be indicated in both sections when they
are individually connected.

(2) When the short is isolated to a cell tier, remove all
the cells within the tier and visually check the sec-
tions indicated to contain the short.

(a). If the short is in the ionizer section look for a
broken or defective insulator.

(b). If the short is in the collector section look for a
large piece of foreign material bridging the

collector plates or a defective insulator.

(c). If the short is indicated to be in both sections, it
will probably be a foreign object bridging the air gap
between the ionizer and the collector.

c. Open Circuits

Although open circuits can occur in the secondary they
usually take place in the primary. If the unit contains
only one power supply and the indicating light does not
glow the outage is probably one of the following. (1)
Supply line power to the control disconnected.
Reconnect.

(2) Open access door interlock in control of electronic
air cleaner. Be sure all access doors are properly closed
and secured.

(3) Outage in the power supply. Look for charred or
burned components or a loose wiring connection.
Replace power supply or reconnect wiring.

(4) Defective indicating light. Replace light.

d. Malfunctions other than short or open circuits. Refer
to trouble reference chart in this section.

8. Spare Parts

Recommended spare part quantities are usually based
on the unit size and the amount of units per installation.
For specific recommendations, consult the Trion factory
or nearest Sales Office. Consideration, however, should
be given to stocking the following components;

DESCRIPTION QTY.
Complete Power Supply 1
Power Supply Indicating Light 1
lonizing-Collect Cell Insulator 6
Trion Detergent 55 gal.

Part Numbers are not listed as they are subject to
change. Always state Unit Model and Serial Numbers
when ordering parts.
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Troubleshooting Reference Chart

PROBLEM/
SYMPTOM

PROBABLE
CAUSE

LOCATION

REASON - CORRECTION

Indicating Light Not
Glowing

Short Circuit

lonizing Section of Cell

—_

Dirty insulator(s) — Clean

Defective insulator(s) — Replace
Foreign Object Between lonizing Bar
and Ground electrode - Remove

Collecting Section of Cell

Dirty insulator(s) - Clean

Defective insulator(s) — Replace
Foreign Material Bridging Plates -
Remove

Bent Plates — Straighten or Replace

High Voltage Leads

Disconnected High Voltage Lead
Contacting Ground - Reconnect
Defective Lead/Insulation Breakdown
— Replace Entire Lead

Power Supply

Charred/Over Heated Components —
Replace Power Supply

Indicating Light Not
Glowing

Open Circuit

Control

Disconnected Supply Line Power —
Reconnect
Faulty indicting Light - Replace

Power Supply

Disconnected Wire — Resolder
Charred/Over Heated Components —
Replace Power Supply

Electronic Air Cleaner Housing

Electrical Interlock Switch Not Closed
— Close Access Door

Junction Box interlock switch not
closed — Secure Cover

Faulty Electrical Interlock Switch -
Replace

Indicating Light
Flickering

High Resistance Short

High Voltage Circuit

lonizer High Voltage Lead Connected
to Plate Section and Plate Lead to
lonizer — Reconnect Leads

Loose or Disconnect high Voltage
Lead-Tighten or Reconnect
Loose or Defective Intercell
Connection (on Multicell Units) —
Tighten or Replace

Foreign Object Adrift in lonizer or
Plate Section of Cell — Remove
Clean cells and replace in unit.

Loss In Capturing
Velocity

Restriction In Air
Flow

Modular Sections

Metal Mesh Filters Dirty — Clean
Bag Filter Saturated - Replace

Loss in Collecting
Efficiency

Disconnected
Components

Electronic Air Cleaner

Disconnected high Voltage Lead -
Reconnect

Cell(s) in Multicell Unit Not Connected
— Repair or Replace Intercell High
Voltage Connectors

Loss in Odor Control

Decrease In
Adsorption Ability

Adsorber Module

Saturated Activated Carbon —
Replace with New or Refurbished
Panels
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ATS CONTROL ENCLOSURE
GND 21B-3  17B-11 236FU  238FU  3TB-1  17B-4
115 VAC 60HZ 1 PHASE
3 WIRE, 30 AMP SERVICE
2 2 T 71 /7 1T 1 T
g 3 g | | EIGHT CONDUCTOR
ATS CONTROL ENCLOSURE £ <l \
DISCONNECT SWITCH bt — - %\B;EHSEE NOTES
& v -
J1 JZ J3 J4 JS J6 J7 J8
POWER DISTRIBUTION MODULE JUMPER J3 TO J4
(LOCATED ON INSIDE OF ATS PRECIPITATOR)
REMOVE THIS JUMPER
WHEN FIELD WIRING
FIRE SUPPRESSION
178-7 21B-2 102FU 2781 ELECTRICAL CONTROL 118-4 11B-5

FIRE SUPPRESSION
ELECTRICAL CONTROL HEAD

HEAD CONTACT

BLOWER CONTROL

DETERGENT PUMP MOTOR

(IF USED)
1221
NC CONTACT
POWER SUPPLY #1 POWER SUPPLY #2 POWER SUPPLY #3 POWER SUPPLY $4
(LOCATED INSIDE OF (LOCATED INSIDE OF (LOCATED INSIDE OF (LOCATED INSIDE OF
ATS CONTROL ENCLOSURE) ATS CONTROL ENCLOSURE) ATS CONTROL ENCLOSURE) ATS CONTROL ENCLOSURE)
(IF USED) (IF USED) (IF USED)
o o o o
2 2 2 2
Tg TE Te Tt
S g 2 | g B g &8 | g
T0 BOTTOM TIER 70 TOP TIER
IONIZER/COLLECTOR CELLS IONIZER/COLLECTOR CELLS
(IF USED)

NOTES:

1. HIGH VOLTAGE LEADS BY TRION.

STANDARD LENGTH 50 FT.

6. 16/30 GALLON DETERGENT PUMP MOTOR REQUIRES 9.8 AMPS AT 115VAC, 60HZ, 1PH.

RUN LEADS IN SEPARATE CONDUITS BETWEEN POWER PACKS
AND AR CLEANER. DO NOT SPLICE LEADS.
2. CONTROL ENCLOSURE AND AR CLEANER MUST BE GROUNDED
TO STRUCTURAL STEEL AND EARTH GROUND.
3. ALL PRIMARY INTERCONNECTION WIRING BY CUSTOMER
MUST MEI:T APPUCABLE CODE REQUIREMENTS.
D MOTOR REQUIRES 1.7 AMPS AT 115 VAC 60HZ.
5 WATER SDLENG\D VALVES REQUIRES 6 TO 15.4 W
AT 115 VAC 60HZ. (SEE SPECIFIC VALVE FOR RAT\NG)

55 GALLON DETERGENT PUMP MOTOR REQUIRES 13.9 AMPS AT 115VAC, 60HZ, 1PH.
7. CONTROL POWER REQUIREMENTS IS 30 AMPS MINIMUM.
8. @ DENOTES TERMINAL CONNECTION (1TB, 2TB & 3TB) IN ATS
CONTROL ENCLOSURE.
9. ® DENOTES TERMINAL CONNECTION (J1-J8) IN POWER
DISTRIBUTION MODULE.
10. EIGHT CONDUCTOR (16 AWG) CABLE IS REQUIRED. RECOMMEND BELDEN CABLE #9721.
11. EIGHT CONDUCTOR CABLE FEEDS THROUGH THE STRAIN RELIEF
LOCATED ON THE POWER DISTRIBUTION MODULE FRONT COVER.

FIELD WIRING DIAGRAM

FIGURE 6
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ATS CONTROL ENCLOSURE
GND 21B-3  11B-13 2472FU  244FU 31B-1 17B—6
t——F————— —— -
\ \\ EIGHT CONDUCTOR
I R I R A CABLE (SEE NOTE
10 & M)
J1 J2 J3 J4 Jo Jo J7 Jg
POWER DISTRIBUTION MODULE JUMPER J5 TO J4
(LOCATED ON INSIDE OF ATS PRECIPITATOR)
NOTES:
1. HIGH VOLTAGE LEADS BY TRION. STANDARD LENGTH 50 FT. 6. 16/30 GALLON DETERGENT PUMP MOTOR REQUIRES 9.8 AMPS
RUN LEADS IN SEPARATE CONDUITS BETWEEN POWER PACKS AT 115VAC, 60HZ, 1PH.
AND AR CLEANER. DO NOT SPLICE LEADS. 7. CONTROL POWER REQUIREMENTS IS 30 AMPS MINIMUM.
b OO SO OUIRE AN AR A WsT B GROUNDED 8. () DENOTES TERMINAL CONNECTION (7B, 2T8 & 3T8) IN ATS
3. ALL PRIMARY INTERCONNECTION WIRING BY CUSTOMER CONTROL  ENCLOSURE.
MUST MEET APPLICABLE CODE REQUIREMENTS. 9. (X) DENOTES TERMINAL CONNECTION (J1-J8) IN POWER
4. EACH MANIFOLD MOTOR REQUIRES 1.7 AMPS AT 115 VAC 60HZ. DISTRIBUTION MODULE.
5. WATER SOLENOID VALVES REQUIRES 6 TO 15.4 WATTS
10. EIGHT CONDUCTOR (16 AWG) CABLE IS REQUIRED.
AT 115 VAC 60HZ. (SEE SPECIFIC VALVE FOR RATING). RECOMVEND BELDEN CABLE. 40721

11. EIGHT CONDUCTOR CABLE FEEDS THROUGH THE STRAIN RELIEF
LOCATED ON THE POWER DISTRIBUTION MODULE FRONT COVER.

IMPINGER SECTION OR SECTION 2
FIELD WIRING DIAGRAM
Download from Www.Somanuals|€olr Al Mdhuaté Search And Download.

ATSFIG6—A.DWG



LOINNODSIQ/YLYIS HOLON ¥3IM0T9

(1 3LON 33S) 318v0 133LS SSIINWIS 91/1

(1 3LON 33S) LNanoo A3 .2/1

(1 3LON 33S) AITINd H¥INYOD

Qv3H T0MLNOD

MIONIAD WOINIHD

JYNSOTONI YIH TOYINOD/HIANIAD WIINIHD
(1 3LON 33S) NOILYLS TINd 3LONIY T¥OINVHIIN
NOILYOOT JOSNIS ,Jl4 v 103130, WO¥Z LINANOD
STTZZON NOISSIHddNS 14 0L ONIdId

JINAON Y3IN019

JINCOW H3ZN0SaY

JINCOK VIaIN

JINAON ¥INYTTD IV DINOYLOTT3

JINAOK YIONIdN

e e~ Y T

AN T O O~ oo — N W0

L 3L0N 33S \\\\\\\\\\\\\\\w
n
I
I
I

|
1
T04INOD W3LSAS 0L \A:

JOIN3S ANV “ONIOYVHOTY MIANIAD
‘dN=X00H TYNI4 ¥04 £¢G9-¢/8-008—1 3OIAIS
YINOISNT 3AAM 3INOHA “LINA SLY FHL HLIM

03ddNS SI WALSAS NOISS3dddNS 3414
JOLOVHINOD NOISSIYddNS Jdl4 A9 QI TIVLSNI

NIHM (
SiaLl (

14
ﬁ

-S310N

FIRE CONTROL SYSTEM OUTLINE

ATSFIG7.DWG

FIGURE 7
Download from Www.SomanuaIi.ﬁom. All Manuals Search And Download.



3I-/3d
| —6239vS1

8 JdN9al4

OIVINAHOS T041INOO S1V

0os 006
7001
<00t
(TYNOILAO uva3) 7001 i~ _
YOLOW QIOJINVA T NOLLDAS T g-glz wﬁ iz jﬁm
(WNOILdO INOYd) — Ly0O) I
LN 75
HOLOW QIOJINYW ¢ NOILDTS gz S W Tz pi-gll £-8ll
(WNoldo) 00! R 0oL
INWA QIONTI0S ¥AVM 7 03 105042 (%4 ci-all Jiz4 7-all
(TYNOLLJO ¥v3Y)
HOLOW QIOJINVA L NOILO3S
(INOY3) %
YOLOW CIOAINVA L NOILO3S Zial
G 16 <00l
INWA CIONII0S ¥3LWM | D35 o ez ezt AL
=812 +0srez eI 0061
(WNolLd0) o8l
= a3 9f Sd
HSR 1Hh,_on8 =
(¥NOULdO) 4% oy
94 A1ddns ykod filkd i % o
(rbe 3NN 01) (WNOLLd0) 9t 5/d
218l = @ sf sd
(e 3 o) eree HE«x.Ao_fm oL-all
’ (woudo) /004 - iger ﬂ“& mw me 4244
S Alddns 4IM0d fikd z 1202 T o
r-ae S#.S/d (WNolLd0) 6-8ll
= a3 +f sd
HNNNN Lih 8
h 8d mm
4 (TNOLLdO) = W% 7z
v# A1ddns ¥3Mod Wik _
(8ee v o)) (WNoLdD) 7# S/d 6-8L
Hlg1g = a1 ef sd
@mmmmz: o H 912 Ly 8
y (whoudo) MO0 - 7917 [ % sdgsig
of A1ddns yIMod Hid N By v 509
8 of s/d (TWNOLLd0) 6-all
azf sd
H 14414 EeM_fm_
(I¥NOLLO) 48 Wiy
o A1ddns Y3mod Wikd EETIi| Ll
(zes 3N o) (¥NOIL40) ot 5/d
Violz = an if sd
(¢33 uz: o1) Hmmom EEA_EM_
(T¥NOLO) ag PR L J4:114
1 A1ddnS ¥Imod Whd Ty g1z FETIi| -
it S/d
(1NoLLdo)
SINAdNS HIM0d WV 120 Jg-g11
(1¥NOLLdO) ) z £00L
NO S37ddNS ¥3M0d \eoz/ 9-8ll 8911 00T wopyl =
<001
o9l

09z

86

95z

¥5C

414

052

81

9

e

(474

0¥

8Lz

9e¢

YT

[N

027

8¢

920

Vit

aa

0zz

oz

80C

90z

0T

414

077
(1¥NOILdO)
AVT3Y TOHINGO HSYM T 035

eol
AY134 INNOW TINvd
dNd IN3943130

4x4
AV134 T04INOD HSYM | 03S

1HOMN SS3008d NI HS¥M

200
AVT3Y TOHINOD
(S)K1ddnS ¥3mod

TOHINGD ¥3M0TE

9Tl
HOLMS 3WIL TYLIID

NO ¥3mod

dOLON diNd
IN39¥3130

00z 00¢ 008 00T
vool  figiL | soor
QES el rgaitl
¥ 2
= 34, [ ¢
I i 50
001 0 |
% %)
= TZaT
o-glz S 0
001 £l L
5 %)
- TaGT ¢
781z ol £0
£00}
o1\ =
T -8l
00} NaY
O A
N%m% vt ¢o
(!
® Q
= 22
-8l i 1'0
00!
I @0 %)
81 D|Nmiu (-8l et oo
£00}
o] 5001
il 181
S1NdIN0 A3y
2 1S3L FI0A0 LHOHS YITIOUINGD FIBVHAVHI0Hd
[0 002-LS” SNINFIS
@ | 30NVAGY ¥30N3ND3S %
90 Z-81e
GlL-qall NO S3Nddns
L8t %) 13534 ¥IONIND3S %) IMOd LOW3Y [}
50
= (S)X1ddns ¥3mod
17el
o 1r
78S | 40 w207 z-8l¢
8L >
a1y T4 (WNOILO) MOOTHIINI (S)4000 SSI00Y
HOLVLIIN3Yd DILYISOMIOITI ¢ Bm
@—|gr~ — @~~~ —E— — — — —os0 R ¥
0 BT oo I8! z-8l¢
, 9z1 (90¢ mz:%o&v UIsp} loLl
Al (¥NOILJO) NOILHO LndNI Houws Hsvn Ty O
YITIOHINOD FHNLVHIANAL adtel 1911
ro [ YOOTYAINI (S)4000 SS30IV I-8le
5-gll v-8ll YOLVIIAII3d JVISO¥IOTT | O3S oLl
AN 1/44 b e =
00 LOVINDD OY3H TI0MINQD WIIHLII T3 steet 18l
181} NOISSIddNS 3414 INIIM
y-ale §®f (W00 1221) QT3 N3HM d3dNNr 3AONIH
LOMINDD 035070 ATIVHNON
8LL w® Q¥3H 104INOD T¥IRILII T3
Y=8IE |y W NOISSFudenS 3414 WNOILAO
Yy 1911
+ 1-8l¢
o—t—Taaonnoun o
H
00!
1-81z m
£00!
il 1-8Lt
3d 01
YITIONINGD F1BVHAVHI0d
002-L5 SNIN3IS
7001 m £00
-ale T 1-8L)
7001 51 £00}
a1z S {'SAS "130 W9 GG ¥04 V0T 35N) [
4001 110l Aw% ‘13a zo om\ﬁ 404 vZI 3n)
= = 7207 ENE &9%539
Qma =1
001 00% 1ooT— oo, Co0L —— fo0l
O @ @ w MSoOL
¥IMod
NO 440

Hd f ZH 09 VA G

¥§1

[

Qs

s

9l

it}

[44)

ol

8¢l

9l

el

¢l

ogl

8zl

9l

Yzl

el

ozl

¥01

ol

Q01

Download from Www.SomanQa%.com. All Manuals Search And Download.



3-'NA3d
2-6297S1

6 JNHI4 ONTSIM T 1314

><

- (3LYALLIY Sindlno

SNOILYd3d0 SNIWIL PUYO 3ON3NO3S

CIYNDLLAD)
LHOTT Waiw Y LInv4

ClyNOLLdD)
NAOH Wi e 17Nv 4

CIYNOLLLD)

A3TI0AINDD FANLYEIWIL

WIWOLSND AD QIMIADY ONIMIA Q7314 T 01
39NSOIINT T0dLNDD NI NOILIINNDD TONIWN3L SILON3T @ 6
9 01~ NaHL 90E-
v 07— NAHL 902-
£ S08- NAHL £08-
S02- NUAL €02-
° 011- N¥HL 901
1 G0T- NAHL 201~
T.039 SIT1ddNS J3IA0d WA 'ON  TINN SI3S 07 130N
GIR 8| 5| S| 2| SLNN SI¥IS 02 TIOA FHL 30 INCIIS XIvd HIND IHL ST AD1IE QIUSIT 8
g2 2 5 2 ZH 09 J9A SIT 1V SdWy 08 SINIWININOIY ¥3MDd TONINDD L
EN Rl e HdI/ZH09/09A 51T @ SdWv 21 STIING3Y J0LO0W dand INIDJILIT NOTWD G5
o 5| =] | B| Q| HI/ZHOI/IPA ST @ Sy OF SININO3Y JOLOW dhnd INIDI3LIT NOTT¥O 0€/91
z|lz2|5|8/5| 3 ‘(ONLLYY ¥4 IATYA I14103dS
213|2| g/ g|le 339) ZH 09 QYA SII LY SLIYM ¥'GI - 0'9 RIS SIAWA TIONITDS 'S
ol=lal 2 2| = ZHO9 QYA STT 1§ SdWy /T STJIND3Y JOLON CIOJINWW HOV3
SIE|E| S|l 'SINIWIANDIY 3000
=22 Tz 370Y0ITddY 13N LSNW JIWOLSND AT ONINIM NOILIINNODNILNI AdVKINd 119 '€
= = = INNOYD HLY3 ONY 133LS
= = . TWANLONILS 0L QIANNOND 34 LSNW ¥3NYITD oIy ONY STINSOIONI TOMINDD 2
= o ONIAIA TO4LINOD WON4
= = AVAY 378Y0 30¥1I0A HOIH 31Y70SI 'SQY3T 3011dS LON 0T d3N3TD 19 _(NY
5 SH0Yd AN NIIMIIE SLINGNDD 3L¥a3dS NI ST¥31 NNY 034 0103 TI0D
= M¥14/038 43ZINDL 14 0S HLONIT QaVONYLS NOINL A6 SQ¥31 30vLITOA HOH 1
2 S3LON
8 Con 1 d3ls 0L NanL3d
X X L K 19T 30404
X El Tl T 41
XX S Wl ISNII T 035
X v 6L SWOS 1 033
X [ x| x € 8EL HSYA T 035
XX 2 erl HSYA 33d 1 038
X T IEL NADOLAAS o1¥ WILSAS
XX 0 100 SNOILO3S 1TV JINv3T0 dlv
o e I e R I I TIE T d3LS LXAN 0L JONYATY
BB |B|E|B|Z|v3NN03s | 0L SINAIN / SUIIL Td SNOLLYA3dD SWILSAS
&lz|g|s|=|e
218|858 (NAOHS NOILO3S FTONIS)

JILVYWAHIS 1O INOD S1V

G-qie

G-41€

G-qle

00T
9-412

7001
9-412

001
9-412

001

092

G-41e

1811

091

(922 INID

(y22 3N

(@12 NI

(912 3N

Q12 NI

(802 INIT

&

(et

[k

NHOZE

+J

-4

+4

+

191,

@1 qamnnos vy
2
g @
%}
A
%)
Q@
S oA
- ® AN 1NN T3S 43T
wee| B
Q
3
R ~ 2
- 1NN 138NN A3dHne
s % 2
Q Q
& g
REETEY N 4
B i
%] %]
0
WNDLLID) 3 826 °
CINGNT 509N FINCOH NISNY3 ¢
A3TI0INDD 18V
00-15 SNIIIS °
2
e @
e | @
o—
i
(IR N
4
%)
+1
W@
34 2

i

o1

£-41e

£-41e

€001
€-al1

€001
€-411

€-aLe

(921 N 0L ¥
1921

3TI0YINDD 3ANLYA3dN3L

(SLNdIND AV13 3INAOW NOISNYd;
JITTOIINOD I THYWAYIOOSd
002-£S SNIW3IS

@G:

91

09e

]

€-g1€

€007
£-411

092

09¢

85€

95€

y5E

e5€

06

8vE

e

e

ehe

0vE

8Ee

9€ee

yEE

2€e

0ee

82¢

92€

y2e

22e

0ce

81e

91e

1€

cle

01

80e

90

v0E

20e

00e

Download from Www.SomanuaIchm. All Manuals Search And Download.



g-'A3d

1-9€9¢G1
QLR VASID
QYASTD
00e N7 01 we N0
o0 1001
862
962
yee
43d d0LINOW S/d 61E
a2
(TYNDTLAD
26 AddNS ¥IMOd £ 3L e —" s-an 052
NSd61E NSdBIE 8re
CIYNDILAD vz 2" om
T ATddNS ¥INDd €4 A3LL 7 0 92
€3d d0LINOW S/d 6I1E A9
pve
CTYNDILID
26 ATddNS ¥IMOd 24 3L 6-€12 saut 22
HSdEIE NSd6iE oy2
(TYNDLLAD) 1862 2 b 0
TH ATddNS ¥INDd cf dILL A o o 8e2
92
(TYNDILAD otiz
24 A1ddNS ¥3ADd T d3IL 0d JOLON S/965 Sl vee
S-Ir 91-Ir
- NSdBIE JSdse] cte
£0€2 loee
N LA 100t ot S
W N1edS 83109 T4 831 62 Lbs/d SELL yyprp (-ELT L-BLI [N 0k
Sdogz
822
(WNOLLAD) 2v€ | po01 el
TOHINDD HSYA 2 NOILO3S @pog i3 ooz 922
922
9ee Lyont eIV
TOUINDD HSPA T NDILES @yg 3 e | & vee
IANWA QIONTTOS ILYA NIVH il 2 222
o Y R | o .
% ERTI
001 Ny
LD ST N HS OZg s @ EER 812
AVIRODNDD | hare
SIddNS HIADA €4 4311 ) CERE 912
ECRIE 5 <0
AT NS | 01
SIddNS HIATA 2 311 W iz
€612 e e 70
1001
tee T EET
AVT3 T04INDD
S31ddNS IR T S311 S TR e
e
£ NDILO3S TOYINDO 43M0TE )= e T2 80
802 T-611 20
2 NDILO3S T04INDD ¥3A0TE 1 3 ?
% bI-a11 e |10 30
I NDELO3S TONINDD ¥3A0TE 3 3 7 02
% 6-al1 woe | oo o
o—
b [ET
34077
SINALAD AVT3Y w02
ot B AdH) osr SRV

A0 INOTD HSYM SSUE JIV

(138 WASID (W03 JTAY2)
002 3NIT 0L 00€ 3NIT 0L

voor 1810 o1 1001
@ | 1S3l 31343 LaoHs
ST
%) JONYATY J30N3ND3S
¥
) 13534 J3N3IND3S
€1
%)
2l
%)
31
%)
07
1811
(©) £1-41e zmm
6-41€
19€1
10 @ e-4le
8-ale
1% /) 83d 83d
g0 |WWET OLINDW $/d 61€ HLINDH S/d 61 (p) 2-G1€
[ar wr c SIr
So  [ECET god smumon s/g LT — 1 BT —— T2ET © (€) 2-41¢
WOd4 J0AvE+ zEBﬂw\mm mm_@}umx 40d d0LINOW S/d 1917
o . | WOd4 J0AYE+
0 d1¥SE (@ ec-qle
— YIAIL 791010
=:i e 1911
ICED [ -
€0 9-g1¢ HILIMS HSYM TonNeN ®e Wﬂu
e = g ) 1-41e
- CIPNOLLD MIONIINI ($)3000 $S3IIY
G-4lE AILYLIIOINd QILVISONLOIT € 938 1917
ro el = o © 1-41¢
y-41€ CIYNDILAD HI0TRH3INI (3000 $S3ITY
H0LY1Id1938d JI1YISO103T3 2 33§ 1911
g0 | SRl @ 1-41€
181 JHI0THALNI ($)d00C 3%
¥01¥11d[03dd J11V1SOdL1I3T3 T 338
@ €1-41e WI_SLANT Ave 3
1811
M €1-a1e ;w W
2
jens | & 1ol
AISNIS IC +1 @ 1-4le
O—1—© IO Nov
T (@ T IN9
001
—o
) 1-412 N
1001
il © 1-a1
ad o
JITIOSINDD FTEYWAYIO0d
002-LS SNIW3IS
001 N 5 / 1001
NO d3M0d (€ 1-412 N (SAS 'L30_ WO CC ¥04 ¥02 35D @ 1-411
L7101 (SAS 130 "9 0E/9T d04 ¥er 3
YLON dHnd LAl I T
INI93130 EIREE] naor 2 st
oo o e - 20 12 1ot
W 4L (Ew e~ rnao Iy @ -4l
T MSO0T
o TR H ¥INDd
NO 440

Hd T ZH 09 JvA STT

QUAPS+H QVASID
00€ 3NIT 0L 002 3NIT OL

091

881

9s1

yST

est

051

eids

ki

it

2vl

[il48

8¢l

9€1

yET

eel

0eT

821

921

¥21

cel

0t

81l

M

1

en

Juss

801

901

701

a0t

oot

c3

Download from Www.Somanuals.com. All Manuals Search And Download.



d-"A3d
2-9E€9¥G1

IPINLONYLS 01 (3ANNOAD 36 LSAN d3NYITD oIV ANY FINSOTONI T04LNDD

ST30 d0133703/37INDT

€ 43Il 2 d3IL
J0LVIIdIO3dd 0L J0LV1IdIO3dd 0L
\|\J \|\J
= =
1. I
£l E .-
g, 8 5, 8
CIYNDILADD (IYNDILdOY
Sd 92 Sd 862
%) %) %) %)
1-81e nieor /-812 ENJERCE
@&Y3D
010N dWNd IN39d3L30 SOL0H 0 TOAINGK
(IWNDILdDY € NOILO3S
H\s H\\ H\ H\ Q %]
9-12 ENIEREYS 9-qL2 ENIER 449 9-41¢2 3Sn4 0tE
[GElD) (INOYD A¥3D
JO0LOW 0T04INVH A0LOW TIO4INYW J0LOW 0104INVW
CIYNDILJDY 2 NOILO3S CIYNDILAD) 2 NOILI3S T NDILJ3S

oS 8ve

[-412 ENIER:{ 9-41e
HSYA JATWA TION3ITOS
CINDLLJD) € NOILI3S

=N}
80¢
Q %] %] )

c-qle n-a1r c-fle 01-411
IONINDD d3IM0TE JOAINDD d3M0TE
CINDILAD) € NOILD3S CIYNOILD) 2 NOILJ3S

ST el

G-41€ 1-41€
MIOTIILND (SH000 SSIIY

d01v19dId3dd JILY1S04103713
CIYNOLLAD) ¢ NOLLJ3S

T 3dNH14

ONISIM 013914

‘3ANSOTTONT T04INDD

HSYM NI (€€ 3 1291D NOILOINNDD WNINY3L SILONIE © '8

WANINIW SdWy 0€ ST SINIW3AINY3Y d3A0d 0JINDD 'L
‘Hdl ‘ZH09 ‘OVASH LV SdWy 02 S3JIND3Y ¥0LOW dhNd LNID3ILIT NOTW9 SS

‘Hdl ‘ZHD9 “QVAGHT LV SdWy 2T SIYINO3Y §O0LON daNd INITYILIQ NOTWI 0E/91 9

(ONILYY 04 JATWA J141393dS 33S) 'ZH09 JYA STT 1Y

SLIYA #'61 03 9 S3dINO3d SIATWA QIONITOS NDILIIS ONY dILVA NI 'S

'ZHO9 YA GIT 1Y SdWy LT SFAINY3Y A010W CI0JINYW HOVI ¥

‘SINIW3dIND3d 3002
J749YIINddY 1330 LSO d3WOLSND AE ONIYIA NOILIINNOJNIINI Ad¥ildd T

‘INNOY9 H1dv3 ONY 13318

'SAY3T 3007dS 1ON 00 "d3NY3ITD oIV ANV
SAIVd d3M0d NIIML3IE SIINANDD 319d¥d3S NI SA¥3T NN

ST130 d01037103/d3ZINDT

s 2ve

8N4 2ve S-qle
HSYA IATYA TION3T0S
CIYNOLLdD 2 NOILI3S

os 9ee

A
A

JATYA 0ION3T0S
HSYM T NOILJ3S

%] @
c-dle 6-6l1  9-41€
I0YINDD d3M0TE
1 NOILJ3S
NI
v-a1€ 1-41€

MOOTA3INT ($)d00a SS3IY
d01v1vdId3dd J11v1S0d13313
T NDILJ3S

‘14 0S HIIN3T CdvINYLS 'NOIYL A€ SA¥3T 399L70A HOIH T

S3LON

ST133 d013371703/d3ZINDOI

131
d0LYLIdId3dd 0L

—

J01937703
d3ZINOI

Sd oge

3Snd 9ee

S
S

)
412 3sn4 0se
CINDYD
JOLOW TT0AINYW
CIYNDILAD) € NOLLO3S

S

%)
G-le ENIEReSS
C(INOd)
AO0LON TI0JINGW
1 NOILJ3S

oS 222
e-fle sn4 2ee

JATWA QIONITOS
dILVM NIVH

1-81€

JI0TA3INI (SHd00T SS3IIY
d01Y1YdII3dd J1LY LSOy 19373
CIVNOILAD> € NOILJ3S

INNOYY "
]
|
i

10H
LOH

|

JdIM €
3SYHd T ZH09 YA GII

€7
AIWIL WLIOIT

CIVNOILO - dv3d>
AO0LOW TI04INYW € NOILJ3S

CIYNOILAO - INDdD
d0L0W TI04INYW € NOILJ3S

CINOLLAD) IATWA QION3TOS
HSYM € NOILO3S

CINDLLAO - d¥3eh
AO0LOW TI04INYW 2 NOILJ3S

CI9NOLLAO - LNOY4)
d0L0W TI04INYW 2 NOILJ3S

CIWNOLLAD IAWA_QIONIT0S
HSYA 2 NOILJ3S

(3493
d010W TI04INYW T NOILJ3S

(INO4H)
S0LOW QI04INYW T NOILO3S

JATWA QIONITOS
HSYM T NOILJ3S

NOILI3 T3S JOLINOW YW / AN
(S3DATAANS d3M0d € d3IL

NOILI3T13S SOLINOW YW / AM
(S3DATAANS ¥3M0d 2 d31L

NOILI3 T3S AOLINOW YW / AN
(SIDATAdNS d3M0d T d31L

G3d AOLINOW
AlddNS d3M0d

201
JOLIVINDD dWnd INI9Y3L30

CIYNOLLAO) BYE
TOYINDD HSYA € NOILI3S

100}
it “
(=411 0€2 NI 0L o
100¢
€-g11
1es€e
9-q11
105
9-q11
28YE 186 1001
AT gy 33016 e-4l11
197€
SvE G411
e
e c-ql1
22re Tare 1001
ST gy e-4l11
107€
y-qL1
18€€
y-aLl
Ao 29¢€ 1966 G, 6 1001
G412 N N
Jossee AL g ¥00r2 2-au
o412
191
s-q12 e-q1e
NP2+ o
-1 (<DL
e-1r 21-41¢ 192€] (99 9
p-1r n-4le Weel ¢d) ¢
c-Ir 01-41€ leet| oy ¢
J8l1 O3 J0AY2
£3d_J0LINDH O Ton%eie
A1ddNS ¥3M0d
NSJBIE °
@
€D €
2
@d 2
007 €1 @ ¥l
vl % Il aa 1
001 EL S\
v-a12 °
e 101E| @2 0
1000
®‘
T o-ql1
P ey
= lan
T
ot
1 |IenTe-ale
1811
el-ga1e EE
d20g
DD ¥ 1NdIN0 A¥T3Y 3INA0N

(134 JVASID
092 INIT WOd4

091 INIT WOd4

09

85¢

9ee

¥5€

aee

IS5

8ve

9ve

e

ave

0ve

8ge

9€ee

1423

aee

0€e

8ce

9ce

yee

dce

0c€

81E

91e

y1E

ele

01e

80E

90€

y0E

e0g

00€

NOISNVdX3 222 W3 (Q0AVeD  (QYASID

091 3INIT 092 NI
WOd 4 WOd4

c4

Download from Www.Somanuals.com. All Manuals Search And Download.



154636-3
REV.-B

STANDARD SINGLE SECTION SEQUENCE AND TIMING OPERATIONS

O

Download from Www.Somanuals.com. All Manuals Search And Download.

192€ 12 0y Y3/ HSYM 40 LN0 LINN
1926 12 0¥ Y/ NO|S.S)/d NIHA ONIIAO9IS|  1ES JOLINOW S3T1ddNS d3A0d T o311
v2€ 12 08 W19 NO|{S.S/d NIHM INIMDHIS T1AS dOLINOW S3AI1ddNS o3M0Od T o311
122€ $'2 0¥ wag NO|S.SI/d NIHA ONTIAO9IS|  1ES JOLINOW S3T1ddNS d3A0d T o311
€2 0o Uty HSYM NI LINN
22 0o pIg ONINNAY LINN
121€ T'2 0 pug > AV13d dWNd INTDe3130
101€ 02 0o pug AVI3d M0dINDD HSYM € NOILO3S
12v2 1T 0o 397 AVT3d 0dINDD HSYM 2 NOILO3S
| 1ove 07 04 3l < | >=< < AVT3Y T0dINOD HSYA T NOILD3S
' 11862 /0 0¥ 25T < |>< < JATWA TIONI0S A3LYMA NIGW
/
Lot
TIPE2 90 OF 35| |s=< |>< < |>< [>< | =<| =< LHOIT SS3008d NI HSYM
>
§ 1922 G0 0d 3] A3 0YINOD SHOVd d3MOd € NOILO3S
% 18l ¥'0 0 351 A3 0YINOD SHOVd d3MOd 2 NOILD3S
o
é 101¢ €0 0d sl ™= AVI3d M0AINOD SHOVd J3IMOd T NOILO3S
1802 20 0o 397 AV 0YINOD d3M07 € NOILO3S
1902 T0 0 397 AYT3d I0YINDD d3M01d 2 NOILJ3S
1702 00 0o 357 |>=< >< AY13d 104INOD o§3M071 T NOILO3S
[a%s -
Ll
O =
=
Ll
g E Sl |au|lm|s | |w|~]|w
Ll o
(9]
e
9 &
O —
><
oo
~ E —~M || o | — [ep]
2w |S|2F2RE 1R |2
=
= <<
— >
fa—)
G <<
(e
EEEEREE
- Z —la| M~ 2
o
(2]
=
=
= 2
& =
Lot —
L gz
o |78 =
N e ey e &
o a?|2 >
“ Ul = % >~ % >3
<ZE P i < <|:|E = | | =
5 - a| =l ol % ] -
O | L | | | ~—| — Ll oz
— a2
vl Olol ol ol = x|
SR =

FIGURE 17



v A3d
LEOYST

£l JdaN9l4

ONISIM T 14314

"JNSOTINI ATddNS ¥3MOd 3LOW3Y NI NOILIINNOD TWNIW¥3L S3LON3T @
WOWINIW SdWy ST ST SINIWIHINO3Y d3M0d T04INOD -

‘SININFAINGIY 3000

‘INNOYD_ HLAYI ONY T331S

S
14
J374YI1TddY 1330 LSO §INOLSND AG ONINIM NOILIINNOJNIINI AdVHINd TI¥ '€
2

TPANLINALS 0L C3ANNOYD 36 LSNW d3INYITO oI ONV 3dNSOIONI TO04INDD

'SIY3T 3I0T4S LON 00 "¥3NYITI dY ONY

SAIvd 43N0 NIIALIE SLINONOD IL¥a¥d3S NI SA¥3T NNy ‘0¥371 033-d01337100
‘Y37 ¥30VdL MOV74/03d §3ZINDI L4 0S HLONIT QU¥ONYLS ‘NOIML AE SO¥3T 39¥YLT0A HIH 1

ST17133 d01337700/437INOT
€ 43I
¥01911d133dd 0L

\|\J

P

ST73J ¥0L037703/43ZINOT

¢ ¥ill

¥01Y1IdId3dd 0L

|
|

iS3LON

ST73J ¥0L031703/437INOT

I

¥01911d1334d 0L

d0L93 700
d37INOT

CI¥NDLLAD
SSd 9% / G#

d0LI3 700
d37INOT

CI¥NDLLAD
SSd v / EH

30133703
d3ZINDT

SSd /T

JIO0TYILNI (3000 SSIIY
d0LYL¥dI03dd J1191S0d133713

[ ]

1-811

€1 21 11
: ﬂ ﬂ
ES E=
= =
-

RAIM €

3SWHd 1 ZH09 QYA ST

(INNOY9

JILVWAHIS A 1ddNS od3MLOd JLUW S

CI¥NDLLD
9% AddNS ¥3IAOd WA

CIYNDLLD
G# AddNS ¥3AOd WA

CIYNOLLOD
¥# AddNS d3A0d WA

CIYNOLLdOD
€ AddNS d3A0d WA

CIYNDLLD
24 AddNS ¥3IAOd WA

T ATddNS 43N0 WA

= 037 9% Sd
LHM_ 78

S1V

T ]
c-dle 9 S/d
2-a12
2-a12
= 037 G# Sd
og12 1HA_ 18
2000 1000
1-fle "oy o™ -8l
I~ 37 ¥# Sd
LHM,_ 8
v ]
¥ S/d
= 037 €4 sd
2001 1000
L2 -al
= 37 2% Sd
= 37 % Sd
2001 1007
a1 1-a11
JvdS ©E-fle BTSN BTSN
e WS @ E-Gl2 IS @ v-all (%) (4] -l
WWdS O E-Al2  TvdS @ -4l -l sl
WS @ E-Al2 IS @ 2-al HOLIAS YODT¥ILNL ALIHS
3000 SS3209 W3LSAS OL
2001 o
g
Qg :W =
ob 2R' 119
5% 4
-

Hd T ZH 09 J¥A GIT

091

8s1

9g1

(&1

est

0G1

[:1a8

91

[443

el

(148

[:18

9El

Vel

cEl

[i[38

8ar

92l

vl

ecl

02t

81

9N

¥

an

on

801

901

y01

0l

001

Download from Www.SomanuaIs.(gr%? All Manuals Search And Download.



154636-3
REV.-A

STANDARD SINGLE SECTION SEQUENCE AND TIMING OPERATIONS

Download from Www.Somanuals.c

1928 12 08 Y3/ HSYM 40 LNO LINN
192€ 12 0¥ Yaz| [NO|S.SYd NIHA DNTIADHIS “13S AOLINOW SAIT1ddNS d3amdd T o3Il
W2E T2 0¥ Yrg INO|S,S/d NIHA INITIMOHIS T13S JOLINOW S3AITddNS o3MOd T o311
1226 +'2 0 Yrgl[ND|S.S)/d NIHA INIJAD#2S|  13S JULINOW S3T1ddNS d3M0d T o311

2 0d Ui HSYM NI LINN

22 0y pIg ININNNS LINN
1276 12 Oy ouz < AYT3Y dWnd IN3D¥3LIC
107€ 0'¢ 0 bug AV 13 I0dINOD HSYM € NOILJ3S
Ieve T 0d 357 A3 I0dINOD HSYM 2 NOILJ3S

.| 1072 0T 09 357 >< >< AV T3 OAINOD HSYM T NOTLOAS

'18€2 £0 Oy 15T >< < ANTGA TIONFTOS J3L9M NIGW

/,

E 7e2 9'0 0d 357 < [>< > |>< | ><| >< LHOTT SS300dd NI HSVM

>

g 19¢2 G0 0d 357 AV T0dINOD SAOVd o3M0d € NOTLOAS

g 18l #'0 0o 357 AV T0AINOD SAOVd o3M0d 2 NOTLOAS

[

é 101¢ €0 0d ¥s1|>< AVT3d 104INOD SHOVd o3M04 T NOILO3S
1802 20 0o 357 AV M04INOD o3M008 € NOILI3S
1902 10 0o 357 AV M04INOD 3M008 2 NOIL33S
1702 00 0o 351 |>< >< AV I0dINOD od3A0TE T NOTLO3S

ez
Ll O
O =
=
% & O — ||| (DO |~
P
(9]
= g
o
O —
><
o o
~ E — |~ || o | — o
2 =R =
& === ===
W=
= <<
— >
fa)
o <
o
BEEREE
R N R R
(2]
=
)
= <
& =
Lol —
S |2]E
o |[7|B =
ERNIES &
© a|® =
I IO 8 | e
L =l ool /=
SIE = o = T E
— a2
o Olol ol = xl—
REE SIS

o@.%l Manuals Search And Download.

FIGURE 14



Free Manuals Download Website
http://myh66.com
http://usermanuals.us

http://www.somanuals.com

http://www.4manuals.cc

http://www.manual-lib.com

http://www.404manual.com

http://www.luxmanual.com

http://aubethermostatmanual.com

Golf course search by state

http://golfingnear.com

Email search by domain

http://emailbydomain.com

Auto manuals search

http://auto.somanuals.com

TV manuals search

http://tv.somanuals.com



http://myh66.com/
http://usermanuals.us/
http://www.somanuals.com/
http://www.4manuals.cc/
http://www.manual-lib.com/
http://www.404manual.com/
http://www.luxmanual.com/
http://aubethermostatmanual.com/
http://www.golfingnear.com/
http://emailbydomain.com/
http://auto.somanuals.com/
http://tv.somanuals.com/



