Operations and Maintenance Manual

Byron Barrel & Drum Site
(Area 2)

6065 Transit Road

Byron NY

March 2004

Prepared for:

Unisys Corporation
Eagan, Minnesota

and

Garlock Sealing Technologies
Palmyra, New York

Prepared by:
ECOR Solutions, Inc.

23 Grand Avenue
Farmingdale, New York




Table of Contents

1.0 Overview
2.0 System Operations

2.1 Routine site visit

2.2 System data readings

2.3 Systen Maintenance
3.0 System Sampling

3.1 Sample Designation

3.2 Treatment System |nfluent
3.3 Treatment System Effluent
3.4 Field Sampling Procedures

3.5 Analytical Methods

Tables
1. Air Flow Calculation
2. Site Visit Report
3. Maintenance Schedule
4. Emergency Contact List
Figures
1. Site Map

2. Process Flow

Appendix A

Component Information




Site Background

The Byron Barrel and Drum Area 2 Site is located at 6065 Transit Road, in Byron
Township, Genesee County, NY. The Site is set back approximately 1,000 feet
from the east side of Transit Road. In 1982, two drum disposal locations were
discovered at the Byron Barrel and Drum site. New York State Department of
Environmental Conservation’s (DEC) subsequent investigation led to the site's
inclusion on the Superfund National Priorities List (April 1984).

A remedial investigation and feasibility study (RI/FS) was conducted, which
identified three areas of concemn at the site. Based on the findings of the R, it was
concluded that further action in two of the areas, Area 1 and Area 3, was not
warranted. However, the RI detected volatile organic compounds (VOCs);
including trichloroethene (TCE) and 1,1,1-trichloroethane (TCA) in groundwater

samples collected from locations in Area 2.

The remedial activities discussed in this report include only activities for Area 2.
The selected remedy for Area 2 was in-situ soil flushing and groundwater pumping,
treatment, and recharge. The Remedial Action construction was performed during
the summer of 2001. The implementation of the Remedial Design included
excavation and characterization of potentially contaminated soil, installation of two
groundwater pumping wells (PWs), installation of a ground water treatment system,

and installation of an infiltration gallery.

1.0 Overview

The major functions of the remediation operation include:
« Operations:

+ Monitoring;

+ Analytical/record keeping; and

» Maintenance.



The specific managerial responsibilities for the operation and maintenance of the

remediation tasks are outlined in the following list:

« Maintain adequate remediation operational and management records.

- Establish staff requirements and assign personnel, as appropriate.

- Prepare an appropriate budget and ensure that costs associated with
operation and maintenance of the remediation stay within that budget.

- Make employees aware of the importance of proper Plant performance.

« Make periodic inspections of the Plant and associated facilities to discuss
mutual problems with the operations personnel and to observe operation
practices.

« Create an atmosphere that will make operational personnel feel that they can
bring special problems to management’s attention.

« Maintain good pubilic relations.

»  Submit required reports to USEPA/NYSDEC in a timely manner.

+ Plan for the future Plant needs.

The specific responsibilities of the Plant Operation are outlined in the following

list:

Exercise direct authority over any subordinate personne! and subcontractors
in accordance with approved policies and procedures. Provide training as
reguired.

- Establish work priorities for Plant personnel, and when necessary, authorize
work orders to obtain the services of outside contractors.

- Schedule and oversee all Site maintenance including preventative
maintenance and lubrication:.

« Direct and supervise the preparation of operating logs and reports,
maintenance and repair schedules and reports, requests for contract to work,
purchase requisitions, equipment files and accident reports.

+ Provide good working conditions, proper tools and safety equipment for the

operational personnel.



Analyze and evaluate operation, maintenance and monitoring activities:
initiate or recommend new or improved practices.

Schedule and implement all residuals disposal and complete associated
paperwork.

Inspect all facilities regularly.

Ensure a safe working environment. Formulate advance planning and take
steps to prevent employee injuries and equipment damage; anticipate
hazards in new procedures and materials 'and develop procedures for
controller such hazards. Provide leadership and motivation in a continuing
safety program.

Implement and enforce all Piant health and safety requirements.

Provide regular safety training.

Be responsible for ali Plant security. Ensure that fences around are intact to
prevent unauthorized access to the Plant.

Perform monitoring, sampling, and analysis as required or scheduled.
Review and perform QA/QC of all laboratory work. Sampling will include
ground water recovery system and treatment systems.

Review and approve all process data collected and maintain process data
records.

Prepare, or review and approve, operation and progress reports.

Prepare status reports for USEPA/NYSDEC.

Operate and maintain the Plant equipment,

Observe variations in operating conditions and interpret monitoring equipment
output and analytic results to determine processing requirements.

Maintain all record and reporting forms included in this manual (including
maintenance records).

Assist in the startup of new equipment.

Perform custodial and grounds keeping chores and any maintenance work or
repairs required.

Perform general maintenance and repair tasks on the building, equipment

and grounds.
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2.0 System Operations

The treatment process consists of first passing the extracted groundwater from
PW1, PW2, and PW3 through a bag filter. After the bag filter, the groundwater is
routed through a low-profile air stripping unit. The air stripping operation
removes the VOCs from the groundwater and is sized fo treat the contaminants
of concern at a flowrate of twenty GPM with an airflow of 150 SCFM. Following
air stripping, the groundwater is discharged to surface water. Figure 1 illustrates
the PW locations and the Groundwater Treatment System. A Flow Diagram of
the Groundwater Treatment System equipment and process piping is presented

in Figure 2.

2.1 Routine visits

Scheduled O&M activities include weekly site visits by the local Chief Operator, _ J
Mr. Steve Rodland, and the Assistant Operator, Mr. Ken Marble. The Operatofs
are the first responders to autodialer alarms from the site. The autodialer also l
contacts John Maddox at the ECOR office in Farmingdale , NY. Site statys may
be checked remotely by telephoning the autodialer. .

Weekly site visits include performing an overall site inspection, GWTP system

B

inspection, including checking the bag filter for loading, gauging air flow through
the stripper, and noting flow rates and totalized flow. Preventive maintenance I
items performed by the operator include monthly inspections of the air stripper
blower, and air stripper trays are inspected for sediment and mal deposits. Itis
anticipated that the trays will be cleaned on a quarterly basis as a preventative
maintenance and system operation performance item.

The GWTP is sized for the contaminants of concern and is rated for 20 gpm
through the air stripper with an air flow of 150 SCFM. Total flowrates from the

——— e

three Pumping Wéils can be expected to vary from a minimum of 8 gpmto a

maximum of 15 gpm. PW-1 recharges continuélfy at an extraction rate of 8 gpm,



thus has a 100% duty cycle. PW-2 and PW-3 have less yield: 30% duty cycles at
3-.gpm. The system has been optimized to establish cones of depression at the
pumping wells in order to capture the highest yield in contaminants.

2.2 System Data Readings

Totalizer and flowrate data are taken from the Influent Totalizer, as well as from
PW-1, PW-2, and PW-3 totalizers. The sum of PW totalizer values should
approximate the Influent Totalizer value. On the discharge side, totalizer and
flow data are taken from the Infiltration Galley and Ditch (Outfall 001 ). The sum

of these Effluent discharge points should approximate the Influent Totalizer

value,

Readings are taken from the Hour Meter, which is in parallel with the air stripper
blower, and the time of day of the reading, so that a real-time comparison may be
made to the calculated run time.

Record the bag filter influent and effluent pressures. The inlet pressure will vary .
according to the volume of water, i.e. the number of Pumping Wells on: the !

pressure drop across the bag filter is an indication of sediment loading. A 20% !

pressure drop is a rough indication for g fitter changeout.

Applied Vacuum and Differential Pressure data for the air stripper are recorded.
Under operating conditions, the applied vacuum at the air stripper is typically 15
Water Column. A higher value would indicate a restriction in the flow path, a
characteristic of sediment loading. A lower value would indicate a loss of blower
efficiency or a gross leak in the stripper. The Differential Pressure (DP) is
typically 0.10”, or 150 scfm at 60° F. The DP is the difference between Static
Pressure (low) and Applied Pressure (high), which yields air velocity. The
volume of airflow as shown on Table 1 is derived from the air velocity through the

S
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six-inch diameter pipe of the air stripper. The chart also gives corrections for

temperature. Table 2 is the site visit data sheet for these parameters.

2.3 System Maintenance

Documentation received with each piece of equipment including installation and
maintenance instructions, model| numbers, troubleshooting and performance

curves are included in Appendix A.

The blower and pump motors have sealed bearings, thus require no
lubrication. Motor peiformance can be evaluated by measuring the
amperage draw under load and comparing that value to that on the motor
nameplate.

* Excessive loading of the stripper sump pump motor may be an indication
of mineral buildup on the pump. A further indication of mineral buildup in
the system is a rise in the applied vacuum at the stripper. A cleaning of
the pump and stripper trays would be in order.

* Similarly, amperage draw on the groundwater pump motors is an indicator
of increased loading, although minerals will not drop out of solution as
readily without aeration, as in the stripper.

* Reduced yield as indicated by siower rechafge of the Recovery Wells
wouid indicate a need for well redevelopment. The six-inch diameter wells
would require a truck mounted rig for re-development.

¢ The discharge plumbing line has been replaced with tubing in order to

facilitate periodic replacement as the discharge line becomes fouled with

minerals.

Table 3 is a Monthly Maintenance Chart which itemizes these issues for system

performance trackin;g and as preventative maintenance measures.

Table 4 is an Emergency Contact List for local Police, Sheriff, Fire, and Medical,
as well as ECOR Solutions, Unisys, Garlock, EPA, and NYSDEC. A Site Health
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and Safety Plan is onsite and has been previously submitted. A ten pound ABC
rated fire extinguisher, first aide kit, and emergency eye wash are onsite.

3.0 System Samplin

The Treatment System sampling schedule was reduced to quarterly during the
third quarter 2002. Effluent sampling coincides with the quarterly sampling of the
groundwater monitoring wells and Pumping Wells.

The remedial action is considered exempt from NYSDEC State Pollutant

Discharge Elimination System (SPDES) permitting, but not the associated

operating, monitoring, and reporting requirements.

Monitoring Requirements for the site’s discharge are summarized below:

Constituent Maximum Daily Limit, (ug/l)
Toluene 5
1,1,1-Trichloroethane 10
Trichloroethene 10

1,1 Dichloroethane 10

1,1 Dichloroethene 10

Cis, 1-2 Dichloroethene 10

Methylene chloride 10

Vinyl Chloride 10

pH: 6.510 8.5 S.U.

Total Suspended Solids (TSS)  20.0 mg/

3.1 Sample Designation

Sample bottles (including those containing preservatives, where necessary), labels,
shipping containers, trip blanks, and field blank water will be provided by the




laboratory. During collection of field samples, the sample container will be iabeled
with the following information:

- ECOR project number:

» Location identifier:

- Sample type (media) identification code (see below);

- Analysis identifier;

- Date and time of collection: and

« Type of preservative added (if applicable).

» Each sample shall have a corresponding notebook entry which includes:

- Sample ID number

- Sample location and number

- Date and time

- Analysis for which sample was collected
- Additional comments as necessary

- Samplers’ name

« Each sample must have a corresponding entry on a chain-of-custody form.

« The entry for sampling at any one location is to be completed before sampling
is initiated at any other location by the same sampling team.

+ In cases where the samples leave the immediate control of the sampling team

(i.e., shipment via common carrier) the shipping container must be sealed.

Each sample collected shall be designated by an alphanumeric code that shall
identify the type of sampling location, the specific location, the matrix sampled,
and a specific sample designation (identifier). “GW” is the indicator for
groundwater; sampling events shall be numbered in a sequence beginning with
"01", which corresponds to the round of sampling.

3.2 Treatment System Influent



Samples of treatment system influent will be collected from the combined influent
force main which is located inside the treatment system building. The sample tap
is located in the force main pipe downstream of the individual pumping well force
main connections to the influent force main, and upstream of the influent bag

fitter.  Influent samples will be collected when all operable weiis are pumping.
3.3 Treatment System Effluent

Samples of effluent of the treatment system will be collected from the sample valve
in the treatment system’s discharge force main, which is located inside the
treatment building. Effluent samples will be collected from the effluent sample valve
located in the force main downstream of the system discharge pump, and upstream
of the flow control valves. The flow control valves can be used to distribute a
fraction of the effluent to the groundwater reinjection system, and most of the flow
to the surface water discharge point. Therefore, the effluent sample location will
provide a representative sample of the discharge to the reinjection system as well

as to the surface water discharge.
3.4 Field Sampling Procedures

Chain-of Custody records will be completed at the time of sample collection and will
be placed inside the cooler with the samples for shipment to the selecied

——

laboratory.

Samples will be placed in an insulated cooler for shipment to the Laboratory within
the specified holding times. A temperature blank, consisting of a sample container
filled with nonpreserved water (potable or distilled), will be included in each cooler

e ————

containing samples (soil and agueous) being sent for analysis. The temperature
blank container will be labeled as "USEPA COOLER TEMPERATURE
INDICATOR" and dated.

|—~_4,,‘.__-_._ S
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A custody seal will be affixed 1o the sample cooler prior to shipment to the selected

laboratory.
3.5 Analytical Methods

Compliance sampling for Effluent water quality consists of TCL VOAs for the
eight compounds described in the QAPP; 1,1-DCA, 1,1-DCE; MeCl, TCA, TCE,
toluene, VC and cis-1 .2-dichloroethene. Effluent pH is measured with a meter
accurate to +/- 0.1 with a resolution of 0.1. A two point calibration of the meter
is performed prior to measurements. Although not required, Influent samples for
the same compounds as well as TSS are also taken in order to track system

performance.

The three Pumping Wells are analyzed for twenty project specific compounds in
accordance with USEPA Method 8260B. These are 1,1-dichloroethane; 1,1-
dichloroethene; MeCi: toluene; 1,1,1-trichloroethane: trichloroethene; VC:
benzene: total xylenes; chlorobenzene; 1,1 ,2-trichloroethane: 1,2-dichloroethane;
tetrachloroethene; chloroform: bromodichloromethane:; dibromochloromethane;

2-butanone; carbon tetrachloride: 1,2-dichlorobenzene; and 1,4-dichiorobenzene.
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Table 1

Byron Barrel Drum GWTP
Induced Draft Stripper Airflow

K:
Diameter (inches), D =
Operating Pressure (in. w.c.)

Static Pressure (psia), P = 14.17655

0.71
5.709
-14.5

for 6" pipe
6" sch-40

Flow (cfm) Based Upon Temperature and Pitot Tube Reading

Temperature (deg F) ==> 20 40 50 60 80 100
AP
(inches w.c.)
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.01 51.22 50.19 49.69 49.21 48.29 47.42
0.02 72.44 70.98 70.28 69.60 68.30 67.07
0.03 88.72 8693 86.07 85.24 83.65 8214
0.04 10244 10037 9939 98.43 96.59 94.85
0.05 1454 11222 11112 11004 107.99 10604
0.06 12547 12293 12172 12055 118.09 116.16
0.07 13552 13278 13148 13020 12777 12547
0.08 14488 14195 14055 13919 13659 13413
Target flowrate = 0.09 153.67 15056  149.08  147.62 | 14488 14227
150 scfm 0.10 16198 15871 15714 | 15562 15272 149.96 |
0.11 16989 . 16645 16481 16322 16017 15708
0.12 17744 17385 17214 17048 16729 1648
0.13 18468 18095 17917 17744 17412 17098
0.14 19166 187.78 18593 18414 18070 17744
0.15 19838 19437 19246 19060  187.04 18347
0.16 20489 20075 19877 19685 19317  189.69
0.17 21119 20693 20489 20291 19912 19553
0.18 21732 21293 21083 20879 20485 20120
0.19 22327 21876 21661 21451 21050 20671
0.20 22007 22444 22223 22009 21597 21208
0.21 23473 22999 2772 2552 22131 21732
0.22 24025 23540 23308 23083 22651 2743
0.23 24565 24069 23832 23602 23160 20743
0.24 25094 24587 24344 24109 23659 2323
0.25 20611 25094 24846 24606 24146 23711
0.26 261.18 25591 25339 25094 24625 24181
0.27 26616 260.78 25821 25572 95094 24642
0.28 27104 26557 26295 26041 25554 95004
0.29 27584 27027 267.60 26502 26006 25548
0.30 28056 27489 27218 26955 26451 25074




Table 2

Byron Barrel and Drum
Weekly Site Visit Data Sheet

Byron GWTS Data

FAX completed sheet to John Maddox {631) 420-5922

Operator; Date:
Flowrate Totalizer

Inﬂuent (Badger) _ gpm | gal Take during sampling event;

PW1 gpm gal Influent pH

rPw2 gpm gal Effluent pH (6.5-8.5)

PW3 gpm gal Influent Temp °F

Infiltration Eff]. gpm gal

Ditch Effl. gpm gal

Hour meter taken at (time of day)

Electric meter

Bag Filter Infl. Pressure psi

Bag Filter Effl, Pressure psi Applied Vacuum "WC
Differential Pressure "WC

Samp!gs taken? Any alarm condition? = scfm

Site secure? Note signs of intrusion,

Notes:

|-—-—~.____,,_--——H..*ﬁ_



Table 3
Byron Barrel and Drum
Monthly Maintenance Form

Byron GWTS Monthly Maintenance

FAX completed sheet to John Maddox (631) 420-5922

Operator: _ Date:

Amperage draw on process motors (single phase 220 VAC):

L1 L2 Notes:

PW-1

PW-2

PW-3

Stripper blower

Sump pump

For the groundwater and sump pump motors, if amperage values are higher than
nameplate and historicai numbers, the pumps may be loading with minerals or
sediment. Pull pumps and inspect.

If the sump pump motor shows an increase in amperage across all legs and the
pump shows lack of throughput, remove the wet end of the Pump and inspect for
mineral buildup. Descale.

Applied vacuum at stripper, "WC:

If > 18" WC, clean the stripper trays of mineral buildup.

Inspect stripper trays_ for minerai buiidup:

Discharge Pressure of stripper sump pump, psi:

If > 10 psi, inspect discharge line for mineral buildup.

Notes:



Table 4

Byron Barrel and Drum Emergency Contact List

Byron Barrel and Drum Site

6065 Transit Rd.
Byron NY 14422
{585) 548-7573

ECOR So'lutions

John Maddox and Mark Gouch
23 Grand Avenue
Farmingdale NY 11735

(631) 424-4972

Elba Fire Depaﬁment

Steve Rodland, Site Operator
1060 Cohocton Rd.

Corfu NY 14036

{585) 230-0521

"Ken Marble, Site Operator

8974 Upton Rd.
Batavia NY 14020
(585) 762-8033

Main St.
Elba NY 140538
(585) 757-9011

Garlock Sealing Technologies

Christopher Rockwell
16686 Division St.
Pélmyra NY 14522
(315) 597-3101

Genesee County Sheriff

14 W. Main St,
Batavia NY 14020-2097
(585) 345-3000

NYSDEC

John Grathwol

625 Broadway, 12th Floor
Albany NY 12233-7013
(518) 402-9812

State Police Department

4525 W. Saile Dr.
Batavia NY 14020-1048
(585) 343-2200

Unisys Corporation

Terry Etter .

3199 Pilot Knob Rd.
Eagan MN 55121-1328
(651) 687-2881

USEPA Region 2

George Jacob

290 Broadway, 20th Floor

New York, New York 10007-1866
(212) 637-4266
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lew prolrie zir Strippers

————
The ShallowTray

Process Water travels around the fuil
length of the baffled . i
Air is vented to the atmosphere or to vapor przgtressrvg?y jfefaene:ray becomlqg
phase treatment of choice. ,

Turbulent frothing maximizes
volatilization and scours the

stripper tray. ~4

~ %16" (4.8mm)
holes resist

Contaminated water inlet.
fouling.

Fan blows fresh
air up through -
|- hundreds of holes

Treated water falls into
into the water.

holding tank. o

ShallowTray Operation and Maintenance Manual ' ' 2-1




THE SHALLOWTRAY PROCESS

e ——
The Treatment
Process .
The purpose of air stripping is to treat contaminated groundwater for the
removal of certain dissolved volatile organic compounds (VOC). The
ShaliowTray fow profile air stripperis a compact, low-maintenance solution
to groundwater treatment. '

The active components of a ShallowTray low profile air stripper are patent-

protected tray-type stripper trays. (The ShallowTray process is protected under

U.S. Patent #5,045,215 and 5,240,595; other international pate_nts pending.)

Fresh air is blown up through hundreds of 316" (5mm) diameter holes in each
stripper tray. The air forms a froth of bubbles approximately six inches deep '
on the stripper tray, generating a large mass transfer surface area where the
contaminants are volatilized. The necessary contact or residence time to reach

required volatilization is achieved through model size, addition of trays, and flow

rate sefectior

Typically constructed of corrosion resistant type 304L stainjess steel or
polyethylene, the tray unit utilizes countercurrent air and water fiow through

an array of baffled stripper trays. Sizing and design of a ShallowTray low profile
air stripper are determined by a variety of factors that include water flow rate,
contaminant concentration, temperature, required removal efficiency, and the
physical/chemical properties of the contaminants that govern their solubility

in water, '

e
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tow profele air Strippers

The ShallowTray
Basic System

AIR EXHAUST

-

i

e 3

3. 2331 STAINLESS VACUUN SYSTEM
(INDUCED DRAFT)

AIR EXHAUST

2. 2331-P LLDPE PRESSURE SYSTEM
(FORCED DRAFT)

AR INLET

ShaliowTray Oparation and Maintenance Manual
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BASIC SYSTEM

“__
Pressure Versus
Vacuum Set-up

High Water Flow
Versus Low Water
Flow Systems

ShallowTray systems are fabricated from rugged 304L stainless steel, 316L
stainiess steel, or molded polyethylene, and are typically supplied with aif the
components listed in this section. Read through each component description
for a better understanding of its function.

There are two versions of the basic system referred to in this manual, They
are defined as follows:

1. Pressure System — The blower is installed so that the stripper tank and
stripper trays are pressurized. This arrangement can be used when the maxi-
mum total system pressure (air stripper plus other downstream air equipment)
does not exceed 26 inches (56cm) water column (W.C.) pressure or vacuum
for plastic strippers, and 32 inches (82cm) W.C. for stainless steoi strippers.

2. Vacuum System — The blower is installed so that the stripper cover and
stripper trays are under a vacuum. Removal efficiency is the same as fora
pressure system. This is the proper arrangement when total system pressure
exceeds the values listed above. In this setup, the blower induces the required
vacuum on the stripper, and aiso provides the required additional

pressure for downstream air equipment.

There are two water flow range options for the basic system. They are referred
to in this manual’as Low Flow and High Flow systems. The high flow system
requires a biower that produces an additional 4 inches (10.2cm) W.C.
Pressure/vacuum compared 1o the low flow system blower. The low and high
water flow ranges for each ShallowTray series are listed in the table below:

ShaliowTray Low Water N High Water

- Series - Flow Range S Flow Range
1300P 0.5- 15 gpm | | N/A
1300 0.5 - 15 gpm 16 - 24 gpm
2300P 1-30 gpm 31- 50 gpm
2300 1-30 gpm 31- 45 gpm
2600 2 - 60 gpm 61- 115 gpm
3600 3- 90 gpm- 91 - 160 gpm
31200 4 - 150 gpm 151 - 425 gpm
41200 6 - 200 gpm 201 - 550 gpm




R —
Basic System

Components

Blower
]

Damper

- air flow meter in the air piping.

Shallo r
low protile z¢r strippers

Component manufacturer information sheets (“cuisheets”) are included in the
Components Information Section (Section 7) at the back of this manual.

The blowers on the ShallowTray iow profile ajr stripper units are typically type B
spark resistant with a cast aluminum wheel, direct driven @ 3450 rem with motor
options of Totally Enclosed Fan Cooled (TEFC) or Explosion Proof (EXP). Each
blower is selected by our engineering staif to exceed the minimum cubic feet per
minute (CFM) air flow requirements at the nominal working pressure (inches of
W.C.) of each system. It is critical that the blower damper be opened wide enough
to provide the unit with the designated minimum fresh air flow. '

It is also critical that water does not enter the blower housing while the blower is

in operation; this will damage your blower and void the warranty. The high water
level alarm switch prevents this from happening. Make sure it is installed propery.

The motor horsepower is selected 1o provide a reasonable operating range.
However, there is potential for the blower motor io overload if it is not working
against sufficient pressure drop. Therefore, the blower must be protected with a
thermal overload switch. Also, the blower damper should be set so that the
blower produces at ieast the minimum_ air flow requirement (see table below),
and does not exceed the nameplaie amperage limit of the motor.

There is a damper on the blower, used to make air fiow rate (SCFM)
adjustments to your system. Open the damper to increase air flow rate, and
close the damper to decrease air flow rate. Note that air pressure may vary as
the air flow rate is changed.

To get the most accurate air flow measurement, we recommend installing an

If this is not possible, then an estimated air flow can be obtained by measuring
the stripper pressure or vacuum. For initial start-up, simply adjust the damper
until the air pressure is at least the minimum required for your system. (Refer
to the pressure gauge description for minimum pressure readings).

The table below gives the minimum, recommended, and maximum required air
flow rates for each ShallowTray series.

ShalloWTray Requirements Air Flow

Model Minimum Recommended " Maximum
1300 & 1300P 150cfm  (250m3/hr) 195 225
2300 & 2300P 300cfm  (500mahr) 390 450
2600 600 cfm  (1020m/hr) 780 900
3600 900 cfm  (1530m3/hr) 170 1350 —
31200 1800 cfm (3060me/hr) 2340 2700 '
41'200_ 2400 cfm  (4080ms/hr) 3120 3600 .
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Demister

Gask‘et

Sight Tube

Spray Nozzle

Beware when makirig damper adjustmeﬁts after initial startéu'p,_ Fouling may occur
in the system which may reduce the air flow rate, and may increase the air

pressure reading.

A wire mesh mist eliminator pad is installed beneath the air exhaust poit, located
on the top cover of the unit. The purpose of the mist eliminator pad is to remove
water droplets that would have blown through the vent line. It is possible, though
unlikefy, that the mist eliminator pad may become plugged or fouled. if this occurs
the mist eliminator pad is easily removed for cleaning. Disconnect the vent line,
take off the top cover, and remove the retaining plates on the bottom side of the
cover. The mist eliminator pad can be cleaned with a pressure washer, or
replaced with a new one. '

A black nitrile (or neoprene on the 2300P) sponge gasket is used to form an
airtight/watertight seal around the sump tank and stripper trays. If there are any
problems with the gaskets, please contact North East Environmental Products.
A replacement gasket can be glued to the sealing flange using an industrial
contact adhesive. We recommend using Rubatex adhesive # R-27780. Please
contact North East Environmental Products prior-to making any gasket repairs
or adjustments.

The sight tube provides a means of easily viewing the water level in the sump
tank. Make sure the valve to the sight tube is open during stripper operation.

A spray nozzle is installed in all units except those with a gravity feed option.
The nozzle directs the contaminated water fo the first inlet chamber and
begins the volatilization process. The nozzie is typically rated for 15 psig at the
system’s maximum water flow rate.

itis recbmme’nded that a stréihér be i_'nsfalled ‘so'me\ivhere in the inlet process
water line, especially during initial start-up, to prevent sediment from plugging
the nozzle.

If the nozzle becomes piugged, it is easily removed by first removing the top
cover and then unscrewing the nozzle from the inlet piping. Clean it with a wire
brush or a pipe cieaner. If the nozzle causes too much back pressure or
becomes plugged too often, it can be removed without any serious effects on the
system’s performance. Units that have 2 gravity feed system should not use a
spray nozzle — it causes too much back pressure. In these cases, the inlet piping
should extend below the water leve! of the inlet chamber to provide a water seal. .

Note: System performance is based on ShallowTray 'operafion witho_ut
a nozzle, and warranty is valid whether a nozzle is instalied or not.
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SHALLOWTRAY OPTIONS

——
ShallowTray
System Options

AR EXHAUST

=

LOW AIR PRESSURE
SWITCH

STROBE LIGHT PRESSURE GAUGE
SILENCER
CONTROL PANEL .
L WATER FLOW
W/MAIN DISCONNECT waTER
ALARM HORN
" CLEAN-OUT PORT
BLOWER
SIGHT TUBE "I FEED PUMP
DISCHARGE PUMP il :

DRAIN VALVE

2331 STAINLESS PRESSURE SYSTEM WITH OPTIONS

NOT ALL OPTIONS SHOWN
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SHALLOWTRAY OPTIONS

ShallowTray

System
Options _
ShallowTray low profile air strippers are custom built to meet site and project
specifications. Please refer to the components list insert (Section 1) to see which
options were selected for your system. Component information cutsheets are
included in Section 7 of this manual. ' '
Air Blower
Silencer . . _
‘ The air blower silencer reduces the dynamic noise level of the blower, The size
of the silencer and the type of connection used to mount are dictated by the
Size of the blower, and whether the silencer is mounted horizontally or vertically.
Silencers should be supported to avoid over-stressing the connections, and
shouid be secured if exposed to high wind loads.
Air Flow Meter

The air flow meter measures the amount of air flowing through the system.

It consists of a pitot tube mounted in the air line and a differential pressure
gauge. The measured velocity pressure is then converied to an air flow rate.
The pitot tube must be located at least 814 pipe diameters of straight pipe after
any pipe fitting or transition, and at least 11 diametem'_of straight pipe before
the end of the pipe or any elbow. The best pitot tube location is before

the stripper because the air is less humid and the gauge hose is less likely to fill
with condensate.

The air flow meter typically gives readings in inches of water column (W.C.),
which is then converted to feet per minute (FPM) using the provided chart. You
then multiply the feet per minute by the interior cross sectional area {square feet)
of the vent line. This gives cubic feet per minute (CFM). As stated in the damper
section, the air flow meter in conjunction with the pressure gauge provides the
most accurate damper adjustments, especialiy after initial start-up.

T_h'e' tabl_e. below lists the minimum; recommended, and maximum flows for each
stripper model, and the minimum exhaust pipe diameters. Note that the airflow
must be at least the minimum for proper stripping efficiency.

Stripper Required Recommended
Model Minimum Air Flow Max, Exhaust Pipe
- Recommended ' Diameter

1300 150 cfm (250m3my 195 ¢fm (33om3mr 300 cfm 510m%h) 6 in.(160m)
230_0 300 cfm (510m3mr) 390 cfm (s'spm%r)' 600 cfm (1020m3hr) & in.(160m)
2600 600 cfm (1 020m*hr) 780 cfm (1326m3/hr) 1_200 cfm (2040m%hr) 8 in.(20cm)
3600 800 cfm (1530m3mr) 1170 ¢fm ¢ 9_90m3mr) 1350 cfm (2290m¥hr) 10 in.(5cm)
31200 1800 cfm (3080m%nr) 2340 cfm (3ssomimr) 2700 ofm {4590mhr) 16 in.(a0cm)
41200 2400 cfm @osom3hy 3210 ofm (6450m%hr) 3600 cfm (g120m3mn) 18 in.(45cm)

Note: Low airflow is the most common reason for poor removal efficiencies.
Thus, an airflow meter is highly recommended to help ensure adequate
air flow. ' . '
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Air Pressure
Gauge

Cpntrol Panel

The air pressure gauge reads the pressure differential in inches of water column
(W.C.) between the point of highest pressure in the air stripper and the atmosphers.
The gauge is connected to the system via an air hose that attaches to a pressure
port on the system. Instructions 1o connect the gauge for the fwo types of
systems are as follows:

Pressure System - Using tubing, connect the “High” pressure port on the gauge
to the 8" (3mm) shutoff valverhose barb located on the air stripper sump tank.
The matching “Low” pressure port is to be open to the atmosphere. Highest
pressure is in the sump tank. ' ‘

Vacuum System — Using tubing, connect the “Low” pressure port on the gauge
to the hose barb located on the exhaust vent line of the air stripper. The matching
‘High” pressure port is to be open to the atmosphere. Highest vacuum is in the
cover air exhaust pipe.

Note: There are two ﬁéirs of pressure ports on the gauge. One pair should
be used to measure the differential pressure, and the other set must be
plugged.

At initial start-up, the pressure gauge can be used to make proper blowsr

damper adjustments. Adjustments should be made according to the fo!lowing
nominal air pressure/vacuum table: '

~ Nominal Air Pressure/Vacuum
Number of trays  Low Water Flow System High Water Flow System

1 t’r_ay system 4 - 6 inches W.C. (10- 15cm) 7 - 10 inches W.C. (18- 25cm)

2 fray system 7 - 10 inches W.C. (18- 25cm) 11-14 inche_s W.C. (28 - 36cm)

3tray system  11- 14 inches W.C. 28-36cm) 16 - 18 inches W.C. {40 - 460m)

_4tray system 16 - 18 inches W.C.u0-460m 20 - 22 inches W.C. (50- 56em)

5 fray system = 20-22inches W.C. (s0-56em) 24 - 26 inches W.C. (50 - 66cm)

Note: The nominal pressures or vacuums shown are for the air stripper
only, and do not include additional air stream equipment pressure require-
ments. Fouling may occur in the system, which may increase the nominal
air pressure reading, and may decrease the air flow rate.

The control panel serves two basic functions required for the safe operation of
the system. The first is to provide the required electrical safety components for
each motor (blowers and pumps) per NEC standards. These components
consist of fuses, motor starters, and overload relays.

The second function is to provide the required process control and alarm
components. The alarm circuit monitors the low air pressure switch and the high
water level alarm swiich. If either of these alarms occur, then the aiarm contacts
will shut off the incoming water source (feed or weil pumps}) if the appropriate
connections have been made. Other alarm options are also available,
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Control Panel
Intrinsically Safe
Components

Digital Water

Flow Indicator

Feed and
Discharge Pumps

ShallowTray low profile air stripper systems that operaie in or near potentially
explosive concentrations of vapors may require intrinsically safe (IS) signals

to all electrical components housed in non-explosion proof enclosures. The IS
signal is not capable of creating a spark ora temperature rise great enough to
ignite any concentration of any NEC classified explosive vapor. Typical compo-
nents that need IS signals are the float swifches and well probes. Determination
of when IS signals are required is generally the responsibility of the groundwater
remediation engineer who is specifying a system.

The digital water flow indicator, typically installed in the water feed piping to the
stripper, reads the rate of flow {gpm) and the totalized flow (galions). The flow
meter is selected to exceed the maximum flow of your systermn while providing
a wide working range. The digital face plate is battery operated and intrinsically
safe (typically Halliburton brand). The only moving meter component is the
turbine rotor, which spins around a shaft axial to the flow of water.

it is possible to plug the turbine rotor with particles and sediment. An 14" (S3mm)
screen filter should be installed somewhere in the incoming process water line
prior to the meter. If the meter becomes plugged it can be disassembled angd
cleaned. Please disassemble per the manufaciurer’s instructions, if necessary.

The pumps on each system have been selected by our engineering staff to
meet the appropriate flow and pressure requirements. The pumps are typically
cast iron and bronze, with either EXP or TEFC motors. The pumps are not self-
priming. Prior to initial start-up, the pumps must be primed by filling the pump

impeller housing with clean water. Throtle valves.are typically instaiied on the

discharge lines. If the pump is running wide open and it is not pumping against
the required head, the pump may cavitate. This is the nature of centrifugal
pumps; they must be throttied back if they are not pumping against the required
head. Also, the valve should be throttied back until the motor draws less than the
nameplate amps current rating. '

if the pump is wired 'by someone dther than North East Environmental Products,
please double check the rotation. A pump rotating in the wrong direction couid
cause the pump impeller to spin off, causing serious damage to the pump.

Systems using pumps should have the flow rates tuned so that the discharge
flow rate is greater than the inlst flow rate. This will prevent blower flooding.
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High Water Level
Float Alarm
Switch

Line Sampling
Ports

Low Air
Pressure/Vacuum
Alarm Switch

Shal ,
. low proFfite air‘s:rippers

The high water level float alarm switch is one of the alarm interlocks that must
be properly connected, by a licensed electrician, prior to the system’s initial
start-up. Please see Special Cautions at the beginning of Operating Instructions
section for more information. The purpose of the high water level float alarm
swiich is to prevent water from flooding the system. It does this by shutting off
the incoming contaminated water once clean water has reached a designated
level in the sump tank. The high water level float switch will send an alarm signal
when it rises approximately 3'/z inches (9cm) above the coupling it is instalied in.

The line Sampling poris provide a quick and easy way to take water samples of

both incoming contaminated water and outgoing ciean water, The sampling ports
are the typically /2" { 1em) ball valves located on both the inlet and outlet piping.

When taking a water sample, open the valve and let the water flow for at least
1 minute prior fo bottling the sample. This purges the sample port of any
stagnant walter.

When purging the sample ports be sure to capture the water and properly
dispose of it. When starting the unit for the first time double check that the
valves on the sample ports are closed.

The low air pressure/vacuum alarm switch monitors the blower for continuous
water freatment. This switch is one of the alarm interlocks that must be properly
connected by a licensed electrician prior to the system’s initial start-up. Please
see Special Cautions at the beginning of Operating Instructions section for
more information.

Should the blower fail, the low air pressure switch should be wired to shut off all
incoming water. Using tubing, connect the switch to the hose barb on the tank
(pressure system) or in the cover exhaust pipe (vacuum system).

Pressure system — The air hose is connected from the sump tank " (3mm)
hose barb (without valve) to the “high” pressure port on the switch using the
provided hose barb. The “low” pressure port must be open to the atmosphere.
The switch measures the differential pressure between the sump tank and
the atmosphere.

Vacuum system — The air hose is connected from the exhaust piping 4" (3_rhm)
hose barb to the “low” pressure port on the switch using the provided hose barb,
The “high” pressduire port must be open to the atmosphere. The switch measures

the differential pressure between the top tray and the atmosphere.

Periodically inSpect the air hose for water build-up which will affect the switch’s
operation. The tubing must remain open at al} times,
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High Air
Pressure/Vacuum
Alarm Switch

Main Disconnect
Switch

Water
Temperature
Gauge

Water Pressure

Gauge

Test the switch at initial start-up by removing the air hose from the hose barb
on the sump tank or exhaust pipe once the system is in full operation. This
should set the systeri into an alarm condition and shut off the incoming
contaminated water. ' ' '

The high air pressure/vacuum alarm switch prevents the system from exceeding
its highest rated pressure/vacuum value. It the blower has the ability to produce
pressure/vacuum higher than 32 inches (82cm) W.C. for stainless units or 26 ,
inches (56¢m) W.C. for plastic units then it should have a high pressure/vacuum i
alarm switch. Be sure to check that the setpoint for alarm shutdown is at the ;
proper setting for the system.

The main disconnect switch removes power from the ShallowTray low profife
air stripper. A disconnect is required by the National Electric Code (NEC) and
must be installed. North East Environmental Product’s panels typically contain
a disconnect integral with the control panel to remove power, but may also use
disconnects external to the control panel depending on the situation. Make sure
a qualified licensed electrician installs the power line into the disconnect switch.
Be sure to ground the switch to the main service ground.

Water temperature gauges can be installed on both the inlet and outlet piping.
Influent water temperature is an important variabie affecting the system’s
removal efficiency.

Water pressure gauges can be instalied on both the inlet and outlet water
piping. Excessively high readings could signal that something in the piping
system is plugged. Large pressure fiuctuations could be a sign that the water
flow rate is varying. g '
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OPERATING _INSTRUCTIONS

Special Cautions!

N
Step 1

High water leve]
interlock

Low Air Pressure/
Vacuum interiock

High Air Pressure/
Vacuum Interfock

'Step 2

The following Operations must be carried oyt prior to initial system start-up:

Connect the Interlock Switches.

1. To avoid damaging the blower and flooding the equipment with contaminated feed
water, install the high water level and low air pressure/vacuum interlock switches,

It is important that a qualified licensed electrician perform these
installations.

If the water level in the Sump tank rises beyond the maximum level, it could
flood the blower. This may damage the blower and void the warranty. The
high water level interiock switch will also shut off the feed water pump in an
emergency situation.

'f the blower fails, untreated water could flow directly to the discharge line.

‘The low air Pressure/vacuum interiock switch will shut off the feed water pump

1o prevent this from occurring.

If a system has a blower capable of producing more than 32 inches (82cm) W.C.
for stainless units or 26 inches (56cm) W.C. for polyethylene units then it requires a
high pressureivacuum switch, If a unit fouls or pressure increases due to off-gas
treatment, it may exceed the maximum pressure rating of the system and cause
damage to the gasiets, sump, or frays. a

Note: These recommended interlock optioris might not have been provided
as part of North East Environmental Product’s scope of supply.

Fill the Sump Tank and each tray’s Inlet Chamber.

On initial start-up, the Sump tank must be filled with clean water io g height of
about 5 inches (1 3cm). Make sure the vaive to the sight tube is open. The sump
tank can be filled via the clean-out ports on the end of the stainless units, or
through the inlet water port located on the cover. The iniet chamber on each tray
(referred to as seal pots} can be filled manually by pouring elean water through

stainless systems can also be filled at initial start-up by connecting a ciean water
line to the inlet water port and running the system for ten minutes with the blower
on and the damper '/ open. For complete instructions on this method, please fol-
low initial Start-up procedures later in this section. '
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OPERATING INSTRUCTIONS

Do Not Run Free-Product Through the Shal(owi'ray Air Stripper.

Free product will contaminate the unit by coating the sidewalls with a fiim of
free-product. ShallowTray units are designed to remove dissoived VOCs only.

Always provide fresh, clean air for the system air intake. Air that is heaviiy
contaminated with VOC's will significantly reduce the Shaliow Tray's perfor-
mance. |
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EQUIPMENT SET-UP ShallowTrave

Equipment Set-up

Drawings

Step 1

Step 2

Drawings referred fo in the following sections are located in Section 6.

Please follow codes.

The plumbing and electrical installations must be performed by qUaIified
personnel, and must be done in accordance with local, state, and national codes.

Protect critical items from the environment.
tn areas that could be below freezing, the stripper should be installed in a heated

building. Plastic units, control panels, and motors should be protected from direct
sun. Explosion proof motors should be protected from rain due to the absence of

motor gaskets.

Install adequate supports.

Since none of the external piping associated with the ShallowTray unit is
designed to support process waier lines or air piping, adequate supports
must be installed.

Assemble Unit.

All ShallowTray units are assembled and hydraulically tested at the factory.
However, to safeguard the units from shipping damage, some components are
removed prior to shipping and will require re-assembling. Follow all relevent
steps in this section to properly set-up your ShallowTray unit.

Check for loose _f:ttmgs.

Shipping your system fo the site may have caus_ed piping joints or assembly
hardware 1o loosen. Please re-tighten as necessary.

Bolt your unit together.

For shipping purposes, the ShallowTray unit may come in two sections; the
blower frame.assembly and the sump and tray assembly. Bolt the base frames
together using the bolts and spacers provided. (This step is done at the factory
for the 1300 and 2300 series.)

Connect Blower.

For positive pressure systems install the rubber coupling provided from the blow-
erouilet io the air inlet nozzle on the sump tank. (See Section 6 coupling layout

drawing for air inlet nozzle location.) For vacuum systems, install a vent line from
the stripper air éxhaust located on the top cover to the blower intake. North East
Environmental Products may not have provided this piping. Make sure the
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Step 3

Step 4

pipe diameter is large enough to maintain the required air flow without adding
a pressure drop, and be sure the pipe has a suitable vacuum rating to prevent
collapse. ' '

Caution: Blower must draw clean air. Do not vent storage tanks that contain
substances that will contaminate the air in the same room the blower draws
air from. Do not duct intake air from an area that has contaminated air.
Contaminated air will contaminate the water.

Assemble trays and level the ShallowTray unit.

Some of the larger units may have the top tray and cover shipped separately.
Install trays shipped separately by lining up the arrows and numbers on the trays
and cover. To prevent damaging the gasket, do not drag the trays or cover across
the gasket during assembly. Fasten all latches properly. The tray being installed
must have the downcomer line up with the sealpot on the tray below it. Check

all the trays to make sure they are installed correctly, and not backwards. If the
system is not set up properly the water could bypass a tray allowing water to

miss a large portion of the treatment path. Refer to the “pase subassembiy”
exploded view drawing in Section 8,

Level the ShaliowTray unit. This is a critical step in the proper assembly of the |
equipment. If not level, the water depth on the trays will be uneven, causing f
the water to seep through the tray holes untreated.

For a gravity discharge unit

Install the outlet pipe.

- For a gravity discharge unit {nc discharge pump): Refer to the Saction 6 outlet

piping drawings to assemble the plumbing components, which are typically

shipped in a separate carton. Positive pressure systemns require a riser pipe to
compensate for the pressure generated by the blower. It is important that the

riser pipe height is adjusted to create a 5 inch (13cm) water depth in the sump
tank during normal operating conditions. The provided vacuum relief valve must Z
be installed to prevent the sump from siphoning below the 5 inch depth.

ltis essential that the riser pipe be mouhte_d in the vertical direétion,
and that it be properly supported.

Note: Some systems have an internal trap. Please refer to the plumbing
drawing. '

The purpose of having the 5 inch (13cm) water depth in the sump tank is twofold.
First, it is to keep the downcomer (from the bottom tray) and the water discharge
port (which elbows down internally) submerged. Both are set to a height of 2
inches (5cm) from the bottom of the sump. Keeping them submerged forms a =
water seal which prevents air from escaping up the downcomer pipe or out the ;]
discharge trap. |
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Step 5

Step 6

Second, the 5 inch (13cm) depth is low enough to allow our high water level
switch to reset. The switch, located in its typical position, has an approximate
reset deadband of six inches, meaning the water level must drop 6 inches (15cm)
below the alarm trip point before it resets. Consult with North East Environmental
Products for additional options or questions about float switch location or normal
operating water depth.

Use proper pipe sealant and PVC cement when needed. We recommend running
the system and adjusting the riser pipe before pen'nanently bonding the fitting.

Cautlon The vertical height of the trap should create a 5 inch (1 3cm) water
depth in the sump tank during normal operatlng conditions. Depths lower
than 5 inches (13cm) may allow air to escape through the water

discharge line or up through the downcomer. 'This may result in untreated
water falling into the sump tank.

For a unit with a d'ischarge pump

Install the outlet pipe.

For a pumped discharge unit: Refer to the Section 6 outlet piping drawsng to
assemble the water lire from the sump tank to the pump suction, using
components supplied in a separate carton.

Install outlet piping to the pump’s discharge port. A ball valve is typically prowded
and should be used to adjust flow and prevent the pump from cavitating. Use
proper pipe sealant and PVC cement when needed. To feduce pressure losses,
it is recommended that the connected pipe size remain at least as large as the
fitting provided.

Prime the pump. Pour clean water in the pump’s inlet port until it has filled

-the entire pump chamber. A check vaive is supplied to keep the pump primed.

Remove the top air bleed plug on the pump hous:ng to let air bleed out, then
replace plug tightly.

Install the inlet piping manifold.

Install the inlet piping manifold (typlcally shipped in a separate carton). Follow
the Section 6 inlet piping diagram for proper installation. The spray nozzles are
installed on the inside of the cover, or may have been shipped separately. The
nozzles are typically selected to produce a 15 psig pressure drop at the highest
anticipated water flow rate.

During start-up, a strainer should be installed in the water inlet line to
prevent the spray nozzle and process water line components from plugging
with sand and sediment. If necessary, the stralner can be permanently installed.

Use proper pipe sealant and PVC cement when needed.
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Step 7

Step 8

Step 9

Caution: For all systems other than 31200 and 41200, there are two inlet
port locations on the cover; one is plugged, the other is used. The 31200
and 41200 series, have three and four ports respectively, and all are used.
You must use the port located above the sealpot of the top tray. Otherwise
contaminated water will bypass the treatment path of the first tray and fall
directly into the downcomer to the next tray. This will result in poor
removal efficiency. '

Install the sump _drain valve and the sight tube.

Install the sump drain valve and the sight tube. R_ef_ér to the Section 6 coupling
layout drawing for port locations. Be sure to open the valve to the sight tube
during start-up and operation. The valve should be closed only to replace a
damaged sight tube.

Connect the water lines.

If the seal pots have not yet been filled with clean water, connecta
clean water line 1o the inlet port or piping manifold and fill the seal pots
according to the steps outlined in the initial start-up section.

If the seal pots are filled with clean water, connect the process water line o the
infet piping manifold. '

Connect the discharge water line.

Firmly sd’p’port the process water lines o prevent stress on the piping and ports,
The system is not designed to support the weight of the process water
lines. ' ' '

Use proper pipe sealant and PVC cement when needed.

Connect the tubing.

Connect the tubing from the ShallowTray to the optional low air pressure/
vacuum switch, optional high air pressure/vacuum switch, and the optional
pressure/vacuum gauge. Read the component descriptions on each for detailed
connection information, and also refer to the Section 6 drawings. For the air
pressure gauge, be sure to install the tubing to the 1/g" (3mm) shutoff valve.
Open the valve only when a reading is required. This will reduce condensation
build-up in the gauge. The air pressure switch tubing should aiways be open for
continuous sensing. The switch is designed to drain excess condensation.
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Step 10

Step 11

Step 12

Air flow meter

Air blower
silencer

Connect the air discharge line.
Connect an air vent line on the top of the unit.

Caution: Do not use a vent iine with a smalier diameter than the air
exhaust port. A smaller diameter may cause a pressure drop larger than
the blower was designed for, resulting in low air flow and poor removal
efficiency.

Connect the air vent line to the exhaust port using the fiexible rubber couphng
provided. Support the vent line independently of the air stripper so that it can
be easily disconnected when the cover is removed for malntenance purposes.

Wire the electrical componenis.
Have a qualified ficensed electrician wire the electrical components in compliance
with local, state, and national codes.

Make sure the safety interlocks, described in the Special Cautions section,
are connected properly!

(If North East Environmental P'roduct_s Is supplying your control panel, see
Section 6 wiring diagrams.)

Install optional items.

Mount the pitot tube on the vent line per Dwyer bulletin # H-11 (Iocated in the
separate shipping box) or per the Section & air flow meter assembly drawings
using the mounting hardware provided. Connect pitot tube to the 0-0.5 or 0-1.0
inches W.C. air pressure gauge using the tubing provided. (See pitot tube mount-
ing diagram in Section 6.) There are two air hoses required, one connects to the
high pressure port on the gauge and on the pitot tube, and measures internal sta-
tic pressure plus velocity pressure. The other connecis to the low pressure ports
on the gauge and on the pitot tube, and measures the internal static

pressure only. The optimum pitot tube location is before the stripper, because

the air is less humid and the tubing will be less prone to filling with condensate.

Pressure systems — Install the silencer on the inlet side of the blower

If the silencer is to be in the vertical position, install the piping and elbow as
shown on the Section 6 snlencer diagram.

ShallowTray Operation and Maintenance Manual 37




Water flow meter

If the silencer is in the horizontal position, attach it directly to the biower inlet using
a rubber coupling. '
Vacuum systems — Install the silencer on the blower. The standard silencer’s

maximum pressure/vacuum rating is 20 inches (50cm) W.C. Be sure not to
exceed the silencer’s limit. '

Install the water flow meter into the inlet piping per the Section 6 water inlet
piping diagrams.

The flow meter owner’s manual was sent with the unit. Be sure to refer to it when
installing the meter. -

Please install an 15" (3mm) strainer in the incdming process water line prior
to the water flow meter. This will prevent rotor jamming,

'Note: There may be other optional equipment that requires instaliation or
assembly. Please refer to the Section 6 specification sheet and drawings

for more intormation.
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INITIAL START UP_ ShallowTraye

Initial Start Up

Upon completion of the equipment set-up and mechanical/electrical installation,
proceed with the foliowmg steps:

Step 1

Check all connections, and close drain and sample valves.

Double check that all electrical, water, and vent connectlons are properly made.
Close drain and sample valves.

Note: Be sure that the sight tube valve is open.

Step 2

With other switches ‘OFF’, turn ‘ON’ the main power disconnect
switch.

Turn all panel control switches to the ‘OFF’ position, then turn ‘ON’ the main
power disconnect switch.

Note: Turn all panel control switches to the ‘OFF’ position before applying
power. Systems with intermittent operation will show an alarm condition
(low air pressure) five seconds after power is applied because the blower
is not operating Once the blower is supplying proper pressure, the alarm
low air pressure condition will reset. Some systems may require pushing
an ‘Alarm Reset’ button.

Step 3

f"ze.k t‘;e blower rotation.

. Check the blower rotation by momentarily switching ‘ON’ (bumping) the blower
switch and observing whether the blades tumn in the direction of the arrow on
the blower casing. You can also observe the motor’s cooling fan blades for

proper rotation,
Note: If system panel has the intermittent operation feature, the blower

motor must be bumped in the ‘HAND’ position. Refer to the Routine
Operatlon Section for a description of “intermittent operation™.

Step 4

Attach clean water line to the inlet.

If you did not fili the seal pots on each tray manually, please fill them now by
attaching a (clean) water line to the water inlet piping manifold or port, and
then follow Step 5.

If you have filled the Sea! pots manually, please skip Step 5 and go to Step 6.
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INITIAL START UP

Step 5

Step 6

Fill the seal pots (inlet chamber) with clean water.

Special Caution: Make sure to use clean waler when filling the seal pots.
If contaminated water is used it will go through the system untreated.

Tofill the seal pots (inlet chambers), set the blower damper to ¥4 open, and
start the blower and the clean water flow to the unit. Let the blower and clean
water run for about five to ten minutes, then shut them off. Setting the damper
at V2 open reduces the air flow enough to allow the water to flow through the

downcomers and into the seal pots.

Note: i your system has the intermittent bperation feature, you must start , :
the blower in the ‘HAND’ position for this procedure. P

Iif you have trouble filling the seal pots by this method you can fiil them manually,
sither by using the one inch sealpot filling ports (if provided), or by spraying a
stream of clean water through the clean-out ports (not provided on plastic
sysiems). The stream of water must be directed into the sealpot on the far side

of the unit, until the sealpot is full.

For plastic systems and older model stainless systems, you must remove the

trays and fill the sealpots manually.

Connect contaminated feed waler line.

Connect contaminated feed line. Install all piping to aliow for future removal for
maintenance or repair. Make sure it is supported independentiy of the

ShallowTray. Start system with the blower damper Y- open.
Note: For systems with intermitient operation, you must turh ‘OFF’ the

_ power at'the main-disconnect; turn all control switches o the auto position, -

and then reapply main power. All motors will start automatically based on
control functions.

Note: Each control panel is custom designed for each site. Become
familiar with the panel logic and proper operation before attempting to
start the system. The panel might have been provided by a panel
manufacturer other than North East Environmental Products.
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Step 7

Shalk 4
lTow profile arr strippers

Check the air pressure readings and set damper.

Run the unit for 5 minutés_, and then adjust the blower damper setting to produce
the required air pressure/vacuum reading on the pressure gauge. Since the
blowers provided by NEEP are selected and tested io exceed the minimum flow
requirements of the system, you can use the foliowing table to set the damper

- during initial start-up.

_ _ Nominal Air Press_urefvacuum _
Number of trays Low Water Flow System  High Water Flow System

1 tray sysiem  4-6 inches W.C. (10 - 15cm) 7-10 inches W.C. (18- 25cm)
2 tréy system 7-10inches W.C. (18-25cm} 11 - 14 inches W.C. (25 - 36cm)
3 tray system . 11- 14 inches W.C. (@8-36cm) 16 - 18 inches W.C. (40 - 46cm)
4 tray sysiem 16 - 18 inches W.C. (40-460m) 20 - 22 inches W.C. (s0 - s6omj
5 tray system 20 - 22 inches W.C. (s0-56cm) 24 - 26 inches W.C. (0- 66cm)

Note: Double check pressure reading after system has been running for
about ' hour. Adjust damper again if needed. Also check the airflow
meter for proper airflow rate.

Pressure readings may vary somewhat depending on your venting system.

See the components list in Section 1 for the minimum air flow requirements
for your system. '

The system is ready for operation. ;

The system is now ready for normal operation. It is not necessary to perform
initial start-up procedures each time the system is shut down.

However, note that anytime water is compietely removed from the seal pots or
sump tank, the initial start-up procedure must be done again. For example, after
the system has been taken apart for cleaning, or after an extended shuidown
where the water may have evaporated from the tank or seal pots. -
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OPERATION

e |
Routine Operation

Air Flow

Alarm switches

The table below lists the minimum, recommended, and maximum airflow for
each stripper model and the minimum exhaust pipe diameters.

Note: The airflow must be at least the minimum shown for proper stripping
ﬂﬁlglengy

Stripper Required Air Flow Minimum Air
Model Minimum Recommended Maximum Pipe Diameter
1300 150cim 195 cfm © 300 cfm 6 in. (15cm)
2300 300 cfm 390 cfm 600 cfm 6 in. (15em)
2600 600 cfm 780 cfm 1200 cfm 8in. (20cm)
3600 900 cfm 1170 cfm 1350 cfm 10 in. (25cm)

31200 1800 cim 2340 cim 2700 cfm 16 in. @oem)

41200 2400 cfm 3210 cfm 3600 cfm 18 in. ecm)

Adjust water flow rate by setting the water throttle valves.

Now that the system has been primed per the initial start-up procedures, it is
ready for fine tuning. Adjust throttie vaives on inlet and outlet piping fo obtain
the desired water flow rates. Refer to the Section 6 specification sheet for your
system’s design and maximum water flow rates. To prevent a high water level
alarm, it is critical that the discharge pump flow rate exceed the influent water
flow rate.

Pumps provided by NEEP have throttle valves on the discharge side of the
pump. Once the desired water flow rate is achieved, check the amp draw of the
motor.

It must not exceed the pump nameplate amp draw. If the pump is cavitating, it is
not pumping against the required head, and should be throttled back.

High water level switch — The switch is typically installed in the middie of three
half inch switch ports located on the front of the unit {refer to the Section 6
coupling layout drawings). If more sump capacity is required, the high level float
switch can be moved to the top port location.

Caution: If the float is moved to the higher port and the discharge line
plugs or the discharge pump fails, the water level could rise above the air
inlet port, allowing water to drain into the blower housing or onto the floor.
The blower may become damaged if it is running while water is in the
blower housing. Be sure o check that the 1/8" (3mm) hole in the bottom

of the blower housing is open to allow for drainage of water that may get
into the housing.

3-12




MAINTENANCE |

Intermittent
Operation

—
System Shut
Down

If continuous blower operation is a concern, ShallowTray iow profile air stripper
systems can be designed to run intermittently. When the feed water is flowing
into the system, the blower will be in operation and the outlet pump (if provided)
will maintain proper sump tank lévels. When the feed water is shut down, the
blower will run for an additional five minutes to treat the water already in the
trays, then it will also shut down. When the feed water is restored, the blower
will automatically start up to treat the new batch of water.

lfthere is an alarm condition that lasts longer than five minutes the blower will
shut down and the alarm circuit light will rernain on. Once the blower shuts

off, the system will sense a low air pressure condition. To reset the alarm circuit
or light once the blower has shut off, you must disconnect power at the main
disconnect. Some systems may also have a “reset” push button on the control

panel door.

Shut feed water off.
Shut off the water feed to the system.

Wait 5 minutes, then shut off the blower.

Wait 5 minutes to allow the water in the stripper trays to be completely treated,
then shut off the blower. Treated water in the trays will drain into the sump tank,
so it is important to keep the outlet pump in “auto” to remove this extra water,

- Shut main power off.

Shut off the power at the main disconnect switch if the shutdown is more than
temporary.

Caution: If proper shut down procedures are not followed, contaminated
water will drain into the sump tank. This will contaminate the water that

“has been collected in the tank. Therefore, always allow the blower to run

an additional 5 minutes after the feed water is shut-off.
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MAINTENANCE

Equipment
Maintenance
Instructions

Cleaning
Instructions

Equipment

Required
Pressure Washer

Washer Wand

Clean Water
‘Supply

Minerals dissolved in high concentrations tend to precipitate out of groundwater
during air stripping processes. These minerals form insoluble deposits commonly
referred to as ‘fouling.” Although the ShallowTray low profile air stripper system is
designed to be fouling resistant, proper steps must be taken when treating water
with high mineral concentrations. Deposits from iton-fich feed water can be
reduced by pre-treating it with sequestering agents. For more information,
please call Remede Products, Inc., 802-365-7200. The recommended cleaning
procedure is pressure washing. Please foliow the detailed instructions in

this section.

2 gpm minimum flow at 900 psig minimum. Equipment rental compan:es can }
usually suppiy such a unit on a daily rental basis. -

Washer wand with spray nozzle, (obtainable from North East Environmental 4
Products as an option) and an adapter to connect the wand to the pressure '
washer hose end. All washer wand connections are 4" (6mm) NPT. - |

Clean water supply with a capacity of at least 2 gpm at 20 psig. Connect to
the pressure washer using an ordinary garden hose.
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Cleaning the Unit

Step 1

Step 2

Step 3

Step 4

Step5

Turn off equipment.
Turn off the feed water to the siripper.

Provide for waste disposal.

Make provisions for disposing of the sludge and waste generated during
cleaning. A wet/dry vacuum may be required, or possibly the outlet pump
(if provided) can pump out fo a storage tank. Be aware that large pieces
of debris might possibly clog the outiet pump or check valve.

Remove cleanout port covers.
Remove all cleanout port covers.

Turn on water and pressure washer.
Turn on the water supply o the pressure washer. Then, turn on the pressure
washer. Wear protective goggles or face shield while spraying.

inseri wand and start préss_ure washer water flow.

Insert the wand all the way into the 8" (20cm) cleanout port on the sump tank.
Have the spray nozzle pointed up toward the bottom of the lowest tray. Holding
the wand tightly, pull the trigger to start the pressurized water flow. Expect the
wand to kick back as flow staris.
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Step 6

Step 8

Step 9

Move wand side to side.

Move the wand side fo side at a rate of about 1 inch (3cm) per second. Be sure
to cover the entire tray bottom area. Recommended cleaning times for one side
of one tray are given beiow:

Model 1300 2 min
Model 2300 4 min
Model 2600 8 min
‘Model 3600 12 min

Model 31200 24 min
Model 41200 32 min

Inspect cleaned area.

Periodically siop the cleaning operatlon and inspect the cleaned area by shihing
a light into the unit. The area is clean when there are ne deposits in or around

the stripper tray holes.

Caution:'Check the water level in the sump tank periodically, and drain it
when necessary.

Clean top side of tray.

When the bottom surface appears clean, move the wand to the top side of the
'same tray by inserting it in the next highest cleanout port. Continue spraying with
the nozzle pointed down onto the top surface of the tray. Remove all visibie
deposits from the tray baffles and the walls of the unit.

Repeat for all trays.
Repeat the procedure for the bottom of the next higher fray, etc., workmg up o
the top fray.
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Step 10

Step 11

Rinse.

After the cleaning operation is finished, rinse the trays, baffles, and walls with
the pressure sprayer. Work down from the top tray to the sump tank. Make
sure the surfaces are clean and the holes are not blocked by loosened debris.

Remove the top cover, flip it over, and wash the bottom side. Inspect spray
nozzle and the wire mesh mist eliminator pad for fouling.

Clean the spray nozzle. ) |

It the spray nozzle shows evidence of deposits, it should be removed and
cleaned with a wire brush. Some systems have more than one spray nozzle.
Check the mist eliminator pad.

Clean the mist eliminator pad.

Use the pressure sprayer to remove debris, deposits, and gummy residues
on the mist eliminator pad.

Replace the mist eliminator pad.

Mist eliminator pads that are excessively plugged should be replaced. The old
pad is removed by loosening the retainer plates on the corners of the pad.
Reinstall the new pad in the same orientation as the old one.
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TR—OUBLESHOOTING_

low profiie ir strippers

Problem

No power to
blower

Blown Fuse

Overioad relay
trips

Tubing to air
pressure swiltch
plugged with
water or debris.

Blower does nof
rofate freely. -

Caution: A competent eiectr:é:lan should perform any work inside the
electrical control panel. Do not perform troubteshootlng if you are not
familiar with the procedures or the equipment.

Blower Won’t Start Or Run

-Check that all switches are in “ON” or “AUTO” position.

Position main disconnect switch to “ON” position. Turn control switches to “ON”
or “AUTO.”

Check to see if fuses are ok. Check fuses in rnam disconnect switch

and in control panel.
If blown, replace with fuse of the same size and rating to avoid the risk of fire or
electrical shock.

Locate reset button on blower overload relay

Push reset button in. Reasons for tripping: incorrect line voltage, motor wired
1ncorrectiy, :nadequate ventilation, worn bearings.

Remove tubing from air pressure switch and blow into it
towards tank.
Ciean or replace tubing if plugged or kinked.

TURN OFF ALL power to the system. Try to spin wheel by hand.
Wheel should rotate freely.

I not, call North East Environmental Products.
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TROUBLESHOOTING

Problem

Suction or
discharge piping
for pump is
clogged.

Float switch in
tank is stuck in
down position.

Normal Operation
— Water level in
sump is OK.

Outlet Pump Won’t Shut Off

Check water flow from discharge pipe. Piping should be clean inside.
Look for narrowing caused by scale or iron accumulation.

~ Remove piping. Inspect, clean, or replace as necessary.

Remove 8 inch (20cm) inspection cap and check that all floats are
floating on the water.

Clean ajl deposits from float. Replace float if necessary.

Pump will stop when water level reaches pre-determined height in tank.

Allow water level to decrease until pump turns off.

Let water level reach predetermined lower level, which will cause outlet pump
to turn off. Water level may be just below the bottom of clear sight tube before
pump shuts off — this is normal.  ~ '
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——
Probiem
No power to pump

Blown fuse.

Overload relay
trips.

Normal operation
~ Water level in
sump is OK,

Level switch in
tank is wired
incorrectly in

- conirol panel.

Pump does not
rotate freely.

Impelier or check
valve is fouled.

Outlet Pump Won’t Run Or Pump Water

Check that all switches are in “ON” or “AUTO” position.

Position main disconnect switch to “ON” position. Turn control switches o “ON”
or “AUTO."

Check to see if fuses are ok. Check fuses in main disconnect switch
and in control panel.

It blown, replace with fuse of the same size and rating to avoid the risk of fire or
electrical shock.

I_.bt_:a_te reset bution on pump overload relay.
Push reset button in. Reasons for tripping: incorrect line voltage, motor wired
incorrectly, inadeguate ventilation, worn bearings.

Pump will start when water level reaches predetermined height in tank.

Allow water level fo increase until pump turns on. Be sure pump
switch is in “Auto” position. '

Let water level reach predetermined upper level, which will cause outlet pump
to turn on. ‘

Check wiring circuit against diagram. See that all connections are
tight and no short circuits exist because of worn insulation, crossed
wires, etc.

Rewire any incorrect circuits. Tighten connections, replace defective wires.

'I__'URN OFF ALL POW_EB TO THE SYSTEM. Try to turn impelier by hand.
If impeller won't turn, remove housing and locate source of binding. It couldbe
due to impeller, seal, or bearing damage, or excessive fouling.

TURN OFF POWER. |

Remove pump outer housing and inspect impeller for blocked openings. Be sure
to have a new housing gasket kit available before removing housing. Remove
check valve from line and inspect for stuck or fouled vaive. Clean or replace
impeller or check valve as’ necessary.
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TROUBLESHOOTING

Problem

Blower damper
closed.

Motor rotation
" backwards.

Gravity discharge
trap installed
incorrectly.

Inlet chamber
(sealpot) in each
tray is not full of

' waler.

Rubber clean out
caps not in piace.

Tubing io
pressure gauge
plugged with
water or debris.

Low Air Pressure/Vacuum In Stripper Tank

Visually check position of damper on inlet of blower.

Open damper to get proper reading on pressu_re gauge. Firmly tighten dampef
set screw.

Watch rpi_:ation_ of blower wheel at slow speed. It must match
direction of the rotation arrow on the blower housing.

Reconnect wiring for proper rotation as per motor diagram.

Trap should be positioned vertically, as an “upside down u”
Install discharge trap per out[et plumbing drawings located in Section 6.

Remove “4 inch” (10cm) rubber caps or slide tray aside and look
at water level in chambers. ' |

Remove 4 inch (10cm) rubber caps on end of trays. Fill up inlet chambers
with a hose. Or, follow the sealpot fill procedure as described in the Initial
Start Up section. '

"* Al cleanout ports must hiave a rubber cdp installed.

Tighten clamp on all rubber caps.

Remove tubing from pressure gauge and blow into it towards tank.

~ Clean or replace tubing if plugged or kinked.




®
low prafile air strippers

Unit has gravity
feed, and inlet
pipe on inside of
ShallowTray cover
is not submerged
in inlet chamber
waler.

Debris blocking

blower intake.

Normal operation
for automatic unit.

Remove cover and measure length of piping hanging from inside
of cover. Length is to be about 10'% mches (27cm) from cover

surface

Adjust length of inlet pipe on inside of cover until total length is about 10'% inches
(27cm). DO NOT INSTALL NOZZLE ON A GRAVITY FEED UNIT.

Look at blower intake screen.
Remove debris from screen.

When inlet pump starts, the blower will start and air pressure will
increase to requlred operatlonal level.

No action necessary.
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TROUBLESHOOTING

Problem .
Air exhaust piping

is restricted.

Air holes in
bottom of trays
are plugged.

Mist eliminator
pad is plugged.

High Pressure/Vacuum In Stripper

Check vent piping for bird nests or other obstructions. Check that
vent pipe diameter does not decrease.

Intake or exhaust air pipe diameter must be at least as big as the cover vent
or blower intake diameters.

Remove inspection and cleanout caps and visually inspect
aeration holes.

For iron fouling, clean out the unit with a pressure washer. For scaling, scrape or
bang the scale from all surfaces, then use a pressure washer to open the 3/1s

-inch (5mm) diameter holes. Consider using a sequestenng agent to

prevent scaling.

R_emov_e cover from ShallowTray and inspect the bottom of

the mist eliminator pad in the cover.

Remove mist eliminator pad from cover and clean. If fouled, replace with a new
mist eliminator.
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.
Problem

Inlet/well pump
functioning

properly.

_ Stripper Sump
Tank air pressure
is low. System is
in alarm condition.

Spray nozzle or
~ inlet piping is
plugged.

Water Won't Flow Into Unit

Allow water level to rise in well pump, which will turn on the inlet
pump and start water flow to system. '

No action necessary.

Read sump tank air pressure from pressure gauge. System should
be in alarm condition if pressure is below about 2 inches (5cm) W.C.

Check that blower is operating properly, and has correct rotation. Check that
alf rubber caps are in place on end of trays.

Remove cover and i_nspec_t_ nozzle and piping for debris and buildup.
Clean or replace clogged parts.
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TROUBLESHOOTING

E
Problem

Iron precipitates
out of water when
treated with an ajr

stripper, causing
iron build up
in unit.

Problem

Iron Fouling Is A Problem

Remove cleanout caps and inspect inside of tray for buildup/fouling.
*  Clean out unit with pressure washer on a routine basis.

* Pretreat incoming water to reduce fouling pkoblems in stripper.

« Metera sequestering agent into the infet water.

VOC Removal Is Less Than Expected

There are many possible reasons for poor stripper efficiency. Please review
the following list of questions to determine what the problem might be.

1. Have the trays been taken apart? Are they put back together as supplied
from the factory, i.e.; nozzle over sealpot, downcomers from each tray
underwater in the sealpot of the tray below?

2. What_ is the sump tank air pressure reading? Is it steady, slowly changing
over time, or rapidly fluctuating? '

3. What is the air flow rate through the stripper? How is it measured? Where
is the sensor mounted?

4. What is the air intake and exhaust piping design (size of ducts, number of
elbows, length of pipe run, GAGC, heaters, other restrictions)?

~ 5. Are sample ports instalied on each tray to verify per-tray removal efficiency?

6."l_s sump tank contaminaied? Where are eﬁlu_ent samples taken from?

7. Are _sémple ports purged for 30 seconds-1minute before taking sample?

8. Are samples being taken, siored, and tested per approved methods?

9. Are seal pots on each tray full of water?

10. Does the sump tank have at least 4 inches (10cm) of water at all times?

11. Is the water suction elbow in the tank pointing down and always underwater?
12. What is the inlet water temperatufe?

13. What else [s in the water besides the contaminants in question?

14. Are there occasional slugs of free product, or much higher than normal

contaminant concentrations that could enter the stripper?
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low profile air strippers

15.
16.
17.
18.
19,
20.

21.
22,

23.

Is inlet water supplied as a continuous stream (as from an electric pump),
or is the flow pulsed (as from a pneumatic pump)?

Are there surfactants, detergents, greases, fats, etc. in the water that are
causing foaming in the stripper?

Is there equipment near the blower intake that could be contaminating
the air? :

Has the air entering the blower be_eri tested for VOCs?

How far away from each other are the air intake and air exhaust poinis?
Is the air intake downwind or upwind from the exhaust? Is it possibie for
contaminated air to be sucked back into the stripper air intake?

Is the blower spinning in the correct direction (top of blower wheel spinning
towards tank)? Watch wheel when it is almost stopped.

Is there air coming out of the discharge piping?

is outlet piping siphoning all water out of the sump tank, until it sucks air
from tank? '

What is the outlet plumbing design (gravity discharge, pumped discharge,

~ uphill, downhill, oth_ef equipment in-line, size of piping, etc.)?

24,
25,
26.

27.

28

What do the bubbles look like in each tray? Instali view ports fo see.
Are the undersides of the trays free of drips and dri?zl’és?

Are tray holes closed or plugged? Is there any scaling or fouling on
the trays?

Is the system ievel?

. When shut_ting system down, is inlet water shut off, blowsr allowed to operate
for an additional 5 minutes, then blower shut ofi?

Sh
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COMPARY

2933 SYMMES ROAD, FAIRFIELD, OHIO 45014
PHONE: (513) 874-2400 FAX: (513) 870-5577

AMERICAN FAN CO. INSTALLATION, OPERATION,
AND MAINTENANCE MANUAL SM 844

ThlS general manual has been prepared to assist you in installing and
ma.mta.znmg your American Fan equipment. By following the general
instructions presented, you will prolongthelife of the equipment, while

preventmg unexpected downtime.
The scope of this manual covers our sta,nda.rd product line and is not
intended to cover specially engineered equipment.
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SECTION |
RECEIVING

All shipments are F.O.B. factory, Fairfield, Ohio. It is, therefore, in the
interest of the buyer to carefully inspect all shipments before they are
accepted from the freight carrier. Upon delivery, be sure that all items
listed on the bill of lading and packing list (inserted in the plastic
envelope attached to the shipment) have been received. Partial
shipments are sometimes made. '

Units are usually completely assembled except when specifications
call for unit less motor. They are then skidded, boxed or crated to fully
comply with rail or trucking requirements for shipment.

" Accessories are sometimes shipped separately due to handling and
space requirements. ' - _

Even though all equipment is carefully inspected and prepared for
shipment at the factory, rough handling enroute may cause damage to
fan and/or drive parts. ' S :

Any shortage, breakage or damage noticed attime of delivery should be
indicated to the carrier’s representative. Damage noticed after delivery
. should be reported to the carrier at once. Request their inspection of the
shipment and fill out a concealed damage inspection report.

EXTENDED STORAGE

Units shipped to customer which will be held in storage for a period of
up to two years should have special provisions so operation-readiness
can be maintained. Motors should be equipped with internal space
heaters kept on continuously. Units should be crated and covered with
polyethylene film. In addition, impellers should be hand-rotated oncea
month. For best results, keep units sheltered in a cool, dry location.

HANDLING

Small units should be handled carefully and lifted only: by the base,
 never by the shaft, coupling, motor or housing. Larger units shouldalso

‘be lifted by the base or by lifting eyes, if provided. Precaution shouldbe
taken to avoid dropping or jarring equipment as this can cause damage
to the shaft or wheel which is not visibly noticeable, but can cause

vibration problems.

INSTALLATION

Fans and motors should be mounted on structurally sound foundations.
Concrete is the best, however, other types designed properly are
acceptable. Equipment should be leveled on the foundation and be
shimmed or grouted in place. This will prevent putting the fan structure
into a bind by bolting down on an uneven surface. o

As a general rule, if vibration isolators are used, the fan should first be
bolted to a structural steel base and the isolation take place between the
structural steel base and the foundation. This prevents the fan base from
“floating” due to uneven weight distribution and/or drive forces when

mounted directly to vibration isolators.
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SECTION Ii
BEFORE START-UP

1.

2.

Fasteners - all foundation bolts, wheel hub set screws, wheel locking
bolts and bearing locking collars must be tight.

Bearings - check bearing alignment and make certain they are
properly lubricated.

Fan Wheel - turn over rotating assembly by hand to see that it runs
free and does not bind or strike fan housing. If wheel strikes housing,
the wheel may have to be moved on the shaft or the bearing pillow

blocks moved and reshim_med.

Motor - check electrical wiring to motor. The current characteristics
of the supply line must agree with the motor nameplate rating. Motor
should be wired and fused in accordance with the National Electric

Code and local codes.
V-belt drive must be in alignment with belts at proper tension.

Duct Connections (if required) from fan to duct work must not be
distorted. Ducts should never be supported by the fan. Expansion
joints between duct connections should be used where expansion is .
likely to occur or where fan is mounted on vibration isolators. All
duct joints should be sealed to prevent air leaks. All debris should be

removed from ductwork and fan.

START UP

1.

“Jog” the motor to check for proper wheel rotation. The motor should
be started in accordance with the manufacturer’s recommendations.
Arrows on fan indicate the proper direction of rotation and air flow.

Fan may now be brought up to speed. Watch for anything unusual
such as vibration, overheating of bearings and motors, etc. Check fan
speed on V-belt driven units and adjust motor sheave (on adjustable

drives) to give desired RPM.

Check motor amperage against nameplate amperage to make sure
motor is not overloading. '

START-UP OF HIGH TEMPERATURE CONSTRUCTIO

FANS AND BLOWERS

In addition to normal start-up procedure described above, certain
measures must be taken against thermal expansion deformation.

1.

Fan or blower should be brought to speed between 50°F and 120°F. It
may be necessary to throttle back air entering fan or blower and
slowly bleeding in heated air to accomplish this. (Note: if motor
horsepower is sized for high temperature operating condition and
not cold start-up. throttling inlet air will be mandatory to prevent
motor overloading. It isrecommended motor amperage be monitored
during this procedure.) ' '

The maximum rate of temperature rise allowable is 15°F per minute.

The reverse situation of fan or blower shut-off also applies. That is,
the temperature must be lowered slowly before turning fan or blower
off to prevent damage. '




SECTION IH
GENERAL MAINTENANCE

1. A definite time. schedule for inspecting all rotating parts and
accessories should be established. The fregquency of inspection
depends on the severity of operation and the locality. Inspections
might be weekly at first in order to set up the schedule.

2. Alignment - shaft must not be cocked in the bearings. Misalignment
can cause overheating, wear to dust seals, bearing failure and

unbalance. _
3. Hardware - check tightness of all bolts and set screws.

4. Lubrication - check fan and motor bearings and add lubricant if
necessary. Be careful not to overgrease as this can damage bearing
seals.

5. Air flow - make sure there are no obstructions to air flow in outlet or
inlet ductwork.

6. Bearings on high speed fans tendto run hot. Therefore, do not rep_la.ce
a bearing because it feels hot to the touch. Place a pyrometer or
contact thermometer against the pillow block and check the

temperature.

Ball pillow blocks can have total running temperatures of 165°F
(74°C) before the cause of overheating be investigated.

7. Wheel - inspect wheel blades for accumulation of dust and dirt. Clean
thoroughly with stream of water jet, compressed air or a wire brush.
This will help prevent an unbalanced condition. If blades are
aluminum, be careful not to damage them. Cover the bearings so
water won't enter the pillow block. The wheel should be centered to
- prevent the blades from striking the housing. Make sure wheel is
rotating in proper direction. Never run the fan at a higher speed than

it was designed for unless you check with American Fan first.

FAN BEARING MAINTENANCE

For most applications, a lithium base grease conforming to a NLGI
grade 2 consistency should be used. This type of grease inhibits rust, is
water resistant, and has a temperature ra.nge of -30°F to 200°F with
intermittent hlghs of 250°F.

Because o0il lubricated bearings are usually used on high-speed or high-
tempera.ture applications, refer to American Fan for the type of 0il you
should use in your particular application.

When greasing bearings it is important not to overgrease. This is
especially true if the bearings are equipped with extended grease lines
and the bearings are not visible. In this case, more bearing failures
occur due to overgreasing than undergreasing. It is best to give the
bearing just one “shot” of grease periodically, when the bearings are
not visible. When the bearings are visible, pump in grease until a small
bead of grease forms around the bearing seals. It is very important that
fan bearing greasing take place while the fan is operating. Caution
should be taken while working on and nearrotating equzpment toavoid

personal injury.

When oiling oil-lubricated beanngs, oil should be poured into cup at top
of bearing until it reaches the overflow point at the lower oil cup.
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MOTOR MAINTENANCE

Lubricate motor bearings to the manufacturer's recommendations.
Lubrication recommendations are printed on tags attached to the motor.
Should these tags be missing, the following will apply:

A. Fractional Horsepower Sleeve Bearing Motors:

Under normal operation at ordinary temperatures and clean surroun-
dings. these motors will operate for three years without relubrica-
tion. Then lubricate annually with electric motor oil or SAE 10 oil.
Under continuous operation at higher temperatures (but not to’
exceed 104°F ambient) relubricate annually.

B. Fractional Horsepower Ball Bearing Motors:

Under normal conditions, ball bearing motors will operate for five
years without relubrication. Under continuous operation at higher
temperatures (but not to exceed 104°F ambient) relubricate after one
year. To relubricate where motors are not equipped with pressure
fittings. disassemble motor and clean the bearings thoroughly.
Repack each bearing one-third full with ball bea.nng grease.

C. Integral Horsepower Ball Bearing Motors:

Motors having pipe plugs or grease fittings should be relubricated
while warm and at stand-still. Replace one pipe plug on each end
shield with grease fitting. Remove other plug for grease relief. On
low pressure, grease, run and lubricate until new grease appears at
grease relief. Allow motor to run for ten minutes to expel excess
‘grease. Replace pipe plugs. Motors not having pipe plugs or grease
fittings can be relubricated by removing end shields. cleaning grease
cavity and refilling three-fourths of circumference of cavity.

Recommendea relubrication intervals-general guide only.

H.P. Standard Duty Severe Duty Extreme Duty
Range 8 Hr./Day 24 Hr./Day Very Dirty
Dirty-Dusty High Ambients
1v2-7v% 5 Yrs. 3 Yrs. 9 Mos.
10-40 3 Yrs. 1 Yrs. 4 Mos.
50-150 1 Yrs. 9 Mos. 4 Mos.

These ball bearing greases or their equivalents are satisfactory for
ambients from -15°F. For Motors:

Mobilplex EP#1--Socony Mobil Qil Coinpany
Alvania Grease #2—Shell Oil Company
Andox B Grease—Esso Standard Oil Company
Prestige #42 Grease—Sun Oil Company

V-BELT DRIVE MAINTENANCE

If belts squeal at start-up. they are too loose and should be tightened.
Periodically. check belt and sheave wear. alighment, and tension. When
belts show wear, replace all belts at onnce with a new matched set of belts.
New belts will not work properly in conjunction with used belts due to
difference in length. Belts and sheaves should be clean and free from
grease. After installing new belts. check tension mxdway between
sheaves. Belts should deflect about 1/64” per inch of span length with
approx. 20 lb. force. Allow unit to run for 4-8 hours, then it will be
necessary to re-tighten belts again because new belts tend to stretch

initially.
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SECTION IV
PROBLEM TROUBLESHOOTING

In the event that trouble is experienced in the field, listed below are the
most common fan difficulties. These points should be checked in order
to prevent needless delay and expense of factory service.

1. CAPACITY OR PRESSURE RATING
A. Total resistance of system higher than anticipated.
B. Speed too low.
C. Dampers or variable inlet vanes not properly adjusted.
D. Poor fan inlet or outlet conditions.
E. Air leaks in system.
F. Damaged wheel. P
G. Incorrect direction of rotation.
H. Wheel mounted backwards on shaft.

2. VIBRATION & NOISE _

- Misalignment of bearings, couplings, wheel. or V-belt drive. i
Unstable foundation., fan bolted to uneven foundation. not ?
shimmed or grouted.

Foreign material in fan causing unbalance,

Worn bearings. '

Damaged wheel or motor.

Broken or loose bolts and set SCTEews. :
- Bent shaft. ' |
Worn coupling. _ f
Fan wheel or driver unbalanced. _

120 cycle magnetic hum due to electrical input. Check for high or ;
unbalanced voltage. [
. Fan delivering more than rated capacity. '
Loose dampers or variable inlet vanes. ;i
- Speed too high or fan rotation in wrong direction. j
- Vibration transmitted to fan from some other source. ‘

ZEER «MEHOREY0 wh

3. OVERHEATED BEARINGS

A. . Too much grease.

B. Poor alignment. )
C. Damaged wheel or driver.
D. Bent shaft.

E. Abnormal end thrust.

F. Dirt in bearings. ;
G. Excessive belt tension.

ORDERING SPARE PARTS |

Contact the local American Fan representative or the factory and
supply the following information:

1. Fan serial number stamped on nameplate.

2. Fan code and model stamped on nameplate.

3. Fan arrangement. . ' ‘g
4. Description of part required. ‘
5. Part number if part is a casting.

6. Special paints or coatings. L




-WHEEL-Be sure to indicate direction of rotation as viewed from
drive side, type of wheel and the operating speed.

SHAFT-—Length and diameter.

MOTORS--The name of the motor manufacturer and the motor
model number from the motor nameplate must be supplied to
the factory for repairs or replacement.

BEARI_NGS—The fouowing information should be indicated
when ordering various types of bearings:

ANTI-FRICTION BEARINGS
1. State whether ball or roller.
2. Manufacturer

3. Size and number

4. Fixed or floating

RECOMMENDED SPARES:

1. V-belts on V-belt driven fans

2. Fan bearings

3. Wheel (s) _

4. Motor (if blower is critical to your operation.)

SECTION V
AMERICAN FAN COMPANY WARRANTY

1) “The Seller hereby warrants the equipment to be free from defectsin
materials and workmanship under normal use and service, the
obligations hereunder being limited to making good at Seller’s plant
F.0.B. any part or parts thereof manufactured by Seller which shall
within twelve (12) months from the date of shipment to the original
purchaser be returned to Seller with transportation charges prepaid
and which on examination by Seller shall disclose to Seller's
satisfaction defects. This warranty shall be the only warranty by
Seller covering this equipment or the parts thereof and shall be in
lieu of all other warranties either expressed or implied. Buyer
waives all claims for defects in material and workmanship unless
said claim be made in writing and received by Seller within ten (10)
days after the discovery thereof. This warranty shall cover only the
cost of correcting defects in the equipment or parts thereof and Seller
shall not be responsible for damages either proximate or consequen-
tial arising out of use, operation or possesion of said equipment or
the parts thereof by Buyer or any other parties. The Seller shall not
be responsible for work done, equipment or parts furnished or
repairs made by others, for any loss or expense arising from such
work, equipment parts or other repairs unless the same is done or
furnished with the prior written consent and approval of the Seller.
Seller shall under no circumstances be liable for the cost of raw
materials used or lost in testing or experimental operations of any
equipment sold or other such testing or experimentation to be done
under the supervision of a representative of the Seller or of any
employee or other representative of the Buyer.”

2) Warranties on purchased material are limited to terms of warranty
furnished by our suppliers.

3) We do not guarantee against abrasion, corrosion or erosion.
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Quality desion and consiruction fealures

Bezel provides flange for flush mounting in
panel.

Clear plastic face is highly resistant to
breakage. Provides undistorted viewing of
pointer and scale,

Precision litho-printed scale is accurate
and easy to read.

Red fipped pointer of heat treated aluminum
fubing is easy to see. It is rigidly mounted on
helix shait.

Pointer stops of molded rubber prevent
pointer over-travel without damage.

"Wishbone" assembly provides mounting
for helix, helix bearings and pointer shaft.

Sapphire bearings are shock-resistant
mounted; provide virtually friction-free motion
for helix. Motion damped with high viscosity
silicone fitd.

Zero adjustment screw is conveniently
located in plastic cover, accessible without
removing cover. "O" ring seal provides
pressure tightness.

Helix is precision milled from an alfoy of high
magnetic permeability, deburred and an-
nealed in a hydrogen atmosphere for best

"Q" ring seal for cover assures pressure
integrity of case.

Blowout plug of silicone rubber protects
against overpressure on 15 PSIG rated
models. Opens at approximately 25 PSIG.

Die cast aluminum case is precision made.
Iridite-dipped to withstand 168 hour salt spray
test. Exterior finished in baked dark gray
hammerloid. One case size used for all
standard pressure ranges, and for both
surface and flush mounting. '

Sflicone rubbe%hrrram with integrally
molded "0 ring is suppoHed by front and
rear plates. It is locked and sealed in position
with a sealing plate and retaining ring.

Diaphragm motion is restricted to prevent
damage due o overpressures.

Calibrated range spring is a flat ieaf of
Swedish spring steel in temperature com-
pensated design. Small amplitude of motion
assures consistency and long life. i reacts to
pressure on diaphragm. Live length adjust-
able for calibration.

Alnico magnet mounted at one end of range
spring rotates helix without mechanical
linkages.

bearings, it turns freely to align with magnetic
field of magnet to transmit pressure indication

magnetic qualities. Mounted in jeweled

SERIES 2000 MAGNEHELIC® — MODELS AND RANGES

The meodels below will Tulfill most requirements. Page 5 also shows e_xampl?s
of special models built for OEM customers. For special scales furnished in
ounces per square inch, inches of mercury, metric units, ete., contact the factory.
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Standard Magnehelic® Pressure Gage has a large, easy-to-read 4 dial. :

cHES OF WATER _ PRESSURE __

20 A0
.10\\\m\l\‘““[’”'i”f?fn’!;}f;ﬁ
L}

\\\\\ J
N . o) \\\\\\\
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£ 15 PG
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‘i Maonefielic’ Differential Pressure Gages
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. Dimensions, Standard Series 2000 Magnehelic® Pressure Gages.:

Select the Dwyer Magnehelie® gage for high aceuracy — guaranteed
within 2% of full scale — and for the wide choice of 81 ranges avail-
able to suit your needs precisely. Using Dwyer’s simple, frictionless
Magnehelic® movement, it guickly indicates low air or non-corro-
sive gas pressures - either positive, negative {vacuum) or differen-
tial. The design resists shock, vibration and over-pressures. No
manometer fluid {o evaporate, freeze or cause toxic or leveling prob-
lems. It’s inexpensive, too.

Widely used to measure fan and blower pressures, filler resistance,
air veloeity, furnace drafi, pressure drop across orifice plates, liquid
levels with bubbler systems and pressures in fuid amplifier or fluidie
systems. It also checks gas-air ratio controls and automatie valves,
and monitors blood and respiratory pressures in medical care
equipment. T

Mounting. A single case
size is used for"most ranges
of Magnehelic gages. They
can be flush or surface
mounted with standard
hardware supplied. With the
optional A-610 Pipe Mounting Kit they may be conveniently instailed on hori-
zontal or vertical 1%4"-2" pipe. Although calibrated for vertical position, many ranges
above 1 inch may be used at any angle by simply re-zeroing. However, for maximum
accuracy, they must be calibrated in the same position in which they are used. These
characteristics make Magnehelic gages ideal for both stationary and portable applications.
A 4%" hole is required for flush panel mounting, Complete mounting and connection
fittings plus Instructions are furnished with each instrument, :

Flush... Surface...or Pipe Mounted

Vent valves

In applications where pressure is continuous and the Magnehelic
gage i1s connected by metal or plastic tubing which cannot be
easily removed, we suggest using Dwyer A-310A vent velves to
c}snnect gage. Pressure can then bé rémoved to check or re-zero
the gage. ' ) :

HIGH AND MEDIUM PRESSURE MODELS

instalfation is similar to standard gages except that a 434" hole is
needed for flush mounting. The medium pressure construction is
rated for internal pressuresup tb 35 psig and the high pressure up
10 80 psig. Available in all ranges. Because of larger case, will not
1it in portable case. Waight 1 [h., 10 oz. (installation of the A-321
safety relief valve on standard Magnehelic gages often provides
adfgli.l)alte protection against infrequent overpressurs; see Bulletin

(Slightly different on medium and high pressure models)

PHYSICAL DATA

Ambient temperature range: 20° to 140° E*

Rated total pressure: 20" Hg. to 15 psig.t
Overpressure: Relief plug designed fo open at 25 pSig.

Connections: 5" NPT-female high and low pressure taps,
duplicated - one pair side and one pair back.

Housing: Die cast aluminum. Case and aluminum parts
Iridite-dipped to withstand 168 hour sait spray test. Exterior
finish is baked dark gray hammerloid.

Accuracy: Plus or minus 2% of full scale (3% on —0 and
4% on - 00 ranges), throughout range at 70°F

Standard accessories: Two %" NPT plugs for duplicate
pressure taps, two 4" pipe thread to rubber tubing adapt-
ers, and three flush mounting adapters with screws.
{Mounting ring and snap ting retainer substituted for 3
adapters in MP & HP gage accessories.)

Weight: 1 Ib. 2 oz.

*Low temperature models available as special option.

‘tFor applications with high ¢ycle rate within gage tota! pres-
sure rating. next higher rating is recommended. See
Medium and High pressure options at lower left.

OPT{ONS AND ACCESSORIES

Transparent overlays )
Furnished in red and green to high-
light and emphasize criticat pressures.

Adjustable signal flag

Integral with plastic gage covet; has
external reset screw. Availlable for all
ranges (not high pressure). Can be or-
dered with gege or separately.

Portabie units .
Combine carrying case with any Mag-
nehelic gage of stendard range {(not
high pressure). Includes @ ft, of ¥ 1D,
rubber tubing, stand-hang bracket, and
terminal tube with holder, o

Air filter gage accessory package
Adapts any standard Magnehelic for
use as an air filter gage. Includes aly-
Menitm surface-mounting bracket with
screws, two 5 i, lengths of 147 alumi-
Rum tubing, two static pressure tips
and two malded plastic vent valves,
integral compression fittings on both
tips and valves,
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SJE PUMPMASTER® pump switch

Mechanically-activated, wide-angle switch designed to
control pumps up to 1/2 HP at 120 VAC and 1 HP at 230 VAC.

APPLICATIONS

This me'chanically-activated, wide-angle pump switch provides aut'cmatic_
controf of pumps in non-potable water and sewage applications.

The SJE PumpMasfe@ pump switch is not sensitive 1o rotation or turbu-
ience allowing it to be used in both calm and turbuient applications.

N Heavy-duty contacts

& Controls pumps up to 1/2 HP at 120 VAC and -
1HP at230 VAC @

l Adjustabie pumping range of 7 to 36

LISTED
inches {18 1o 91 cm) 83wz
& Includes standard mounting strap and boxed packaging
W UL Listed for use in non-potable water and sewage @‘3’
B CSA Certified (R54225

& Two-year limited warranty

Pump Down / ON position
contacts
closed

Pump Down / OFF pnsniot_l

contacts
open -

This switch is available:

N for pump down .or pur"np up applications
& with 2 120 VAC or 230 VAC piggy-back plug
& without a plug for direct wiring in 120 VAC or 230 VAC applications

& in standard cable lengths of 10, 15, 20, or30feetand 1,2 3,5, 6, or
10 meters (longer lengths available)

U.S. Patent Nos. 5,087,801 & 5.142, 108
’ Canadian Patent Psntting

Cabie: flexible 16.gauge, 2 conductor (UL,
CS8A) SJOW, water-resistant (CPE)

Fioat: 3.05 inch diameter x 3.56 inch long
(7.75 x 9.04 cm), high impact, corro-
sion resistant, PVC housing for use in
sewage and non-potable water up to
140°F (60°C) '

Eiectrical: :

120 VAC 50/60Hz Single Phase:

Maximum Pump Running Current:
13 amps _ '

Maximum Pump Starting Current:
85 amps

Recommended Pump HP:
1/2 HP or less

230 VAC 50/60Hz Single Phase:

Maximum Pump Running Current;
13 amps

Maximum Pump Starting Current:
85 amps

Recommended Pump HP:
1HPorless

Note: This switch must be used with
pumps that provide integral thermal
overload protection.

ONTROLS

SJ ELECTAC SYSTEMS, ING.




SJE PumpMaster® pump switch installation instructions

AVARNING

. andplumbing codes.

ELECTRICAL SHOCK HAZARD

Disconnect power before installing or servicing this

| product. A qualified service person must install and
service this product according to applicable electrical

EXPLOSION OR FIRE HAZARD

Do not use this product with flammable fiquids. Do not

hazardous locations as defined by National
‘Code, ANSUNFPA 70. -

installi

severed, - Keep these instructions with warran

M Failure to folléW-thése precautions could result in serious injury or death. M Replace product immediately if switch cable become_s damaged or
ty after installation. & This product must be installed in accordance with National Electric

MOUNTING THE SWITCH

1. Determine pumping range for
installation (see Figures A and
B). Do not tether less than 3.5
inches {9 cm} from pipe.

2. Tighten strap around discharge
pipe keeping switch cable
between strap and pipe 1o
prevent slippage.

3. Space small ties at least 1 inch
(2.5 cmy) apart {see Figure C). To
re-adjust ties, press smaf! tie
tabs down. .

4. To lock releasable tab, run
remaining strap between
tab and head. Tuck strap back
through head {see Figure C).

Figure A

Code, ANSINFPA 70's0 as to prevent moisture f

PIGGY-BACK PLUG INSTALL RECT WIRE INSTALL

& Electrical outlet must not be

located in pump chamber.

W Electrical outiet voltage, piggy-

back plug voltage, and pump
voltage must match.

. Follow steps 1 through 4 of
“Mounting The Switch.”

2. Insert switch's piggy-back piug

into outlet.

3. Plug pump into piggy-back piug

(see Figure A).

4. Check installation. Allow systern

to cycle to insure proper
operation.

Figure B

switch plug '
{F-—ﬁ )

Determining Pumping Range
Infnches (tinch=25¢cm) .

téther

oo 3.5 6 1014 182224
puming 7 1016 22 2833 36

Use only as a guide. Pumping ranges are based
on testing in nan-turbulent conditions. Range
may vary due 0 water temperalure and cord
shape. Note: As the tether length increases, so
does 1he variance of the pumping range.

rom entering or accumuiating within boxes, eonduit bodies, fittings, float housing, or cable. 4

Follow steps 1 through 4 of
“Mounting The Switch.”

. Wire switch as shown below.

. Check installation. Aliow system to
cycle to insure proper operation,

p—_
| power J

-
1
source

L]

liquid-tight -
connector

P

-7/ 120V
=l
-Eemp

oA

S
s__ﬁ_

|

S L

Figure C _
socure 3.5inch (9 cm) |\ \
cable minimum

tnstl, Inste. PN 1D02627K
Cat. Paga PN 1004164D

under

tether length <
strap :

strap
head
space ties
1inch

230V
! power
‘source

T

liquid-tight
~Zonnector

In 230 VAC pump instalfations, one side
of the line going to the pump is afways
HOT. This condition existsif the switch is
on or off. Install double pole disconnect

releasable tab

(2.5 cm) aparnt .

P.0. Box 1708 M County Rd 6 & Detroit Lakes, Minnesota 56502 USA
1-888-DIAL-SJE (342-5753) # Phorie: 218-847-1317 B Fax: 218-847-4617

hombus

SJ ELECTRO SYsTeEMS; INC,

on all 230 VAC pump circuits.

BSJE-Rhombus
Printed in USA G887




BULLETIN NO. E-57

SERIES 1950

INTEGRAL EXPLOSION-PROOF PRESSURE SWITCHES
Specifications - Installation and Operating Instructions

UL and CSA Listed, FM Approved For
CLIGR. CD-CLHGR. EEG-CL.II

SET POINT
ADJUSTMENT SCREW

Model 1950 Switches: Operafing ranges and dead bands.

To order Operating Approximate ]
specify Range Dead Band
Model inches, At Min. At Max.
Number | - W.C. Set Point Set Point
. 1950-04 |- 063t0 0.35 0.02 0.09
; 1850-00 007w 0.15 0.04 0.05
ﬁ&i%;’g‘jﬁ”ﬁés'u‘ﬁi 1950-0 0.15t0 05 0.10 0.15
%" NPT FOR HAZARDOLS (OF ATION ) 1850-1 04 10 16 0.15 0.20
ELECTRICAL & 1950+1-2F %‘(}’iﬁ?"&:ﬁﬁ?‘&“wc 1950-5 14 to 55 0.3 0.4
CONDUIT ) B 1950-10 30 10110 04 0.5
INNECTION i EEY 1950-20 4.0 0200 04 _ 0.6 -
on & Model Operating Range Approximate Dead Band
@Mm%” Number ___PsI Min. Set Point | Max. Set Point
S T 1950P-2 50 20 03P3I 0.3 5l
L 1850P-8 1510 8.0 1.0PsI 1.0 PSI
1950P-15 3.0to 15.0 0.8 PsI 0.9 P31
1950P-25 4.0t025.0 0.7 PSI 0.7 PSI
1950P-50 15.010 50 1.0 PSI 1.5 PSI

VENT DRAIN PLUG

The New Model 1950 Explosion-Proof Switch combines the
best features of the popular Dwyer Series 1900 Pressure
Switch with & compact explosion-proof housing.

The unitis U.L. and CSA listed, FM approved for use in Class
I, Groups C & D, Class I, Groups E, F, & G and Class I}
atmospheres. It is also totally rain-tight for outdeor instalia-
tions. ‘Twelve models allow set-points from .03 1o 20 inches
W.C. and from .5 10 50 PS8!, :

Easy access to the SPDT switch for electrical hook-up is
provided by removing the top plate of the three-part alumi-
num housing. Adjustment fo the set point of the switch can
be made without disassembly of the housing. The unit is very
compact, about half the weight and bulk of equivalent con-
ventional explosion-proof switches. _

CAUTION: Use of the Model 1950 switch with explosive media
- connected to the low pressure port (including differential
pressure applications in such media) is not recommended.
Switch contact arcing can cause an explosion inside the
switch housing which, while contained, may render the switch
inoperative. If switch is being used to sense a single positive
pressure relative to atmosphere, run a line from the low
pressure port to a non-hazardous area free of combustible

gases. '

©Copyright 1989, DWYER INSTRUMENTS, INC.
T
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PHYSICAL DATA
Temperature limits: —40°F to 140°F 0°F tg 140°F for 1950P-8, 15, 25, and 50.

Rated Pressure: 1950 — 45 [N, W&, 1950P — 35 P3l, 1950P-50 only — 70 PSL
Magxgrgglm surge pressure: 1930 — 10 PSI, 1950P — 30 PSI, 1950P-50 only-

Pressure Connections: /g NPT

Electrical Rating: 15 amps, 125, 250,480 volts, 60 Hz. AC. Resistive 1/g H.P.
@ 125 volts, /4 H.P. @ 250 voits, 60 Hz. AC.

Wiring connections; 3 screw type; commgn, norm. open 2nd norm. closed.

Conduit connections: /2 NPT,
Set point adjustment: Screw type on top of housing. Field adjustable.

Housing: Anodized cast zluminum.
Diaphragm: Molded fluorosilicone rubber. 04 model, silicone on nylon.

Calibration Spring: Stainiess Steel,
Installation: Mount with diaphragm in vertical position.
Weight: 31/2 Ibs. 04 model, 4 Ibs., 7 oz -

Response Time: Because of restrictive effect of flame
arrestors, switch response time may be as much as
10-15 seconds where applied pressures are near set
point. o '

NOTE: The last number-letter combination in the
1950 model number identifies the switch electrical
rating (number) and diaphragm material (letter). The
2F combination is standard as described in the
physical data above. In the case of special models,
a number 1 rating is the same as 2; a number 3 or 4
rating is 10A 125, 250, 480 VAC - % HP 125 VAC, %
HP 250 VAC; and a number 5 or 6 rating is 1A 125
VAC. A letter B indicates a Buna-N diaphragm, N;
Neoprene, S; Silicone, and V: Viton.
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SERIES 1950
INTEGRAL EXPLOSION-PROOF PRESSURE SWITCHES

Installation and Operating Instructions

17/64" DIA MTG. HOLES (2} . 3%

RANGE ADJUSTMENT

SCREW

]_1

1]

. \-i%
+

_ NOTE: For dimensions of
% NET - Model 1950-04, request
2 . i
ELEC. 5%, drawing 28—7001'{'5—00.
CONDUIT
CONNECTION
A\
Y& NPT HIGH
PRESSURE PORT L—l% NPT LOW ] /L
PRESSURE  VENTDRAINPLUG
PORT
1950 SWITCH OUTLINE DIMENSIONS
: S an application involves one or more of these factors, the user may find
INSTALLATION it desirabie to limit the switched current to ¥ amps or less in the

I. Select a location that is free from excessive vibration. corrosive atmosphere
and where the ambient terperature is between 40° and + 140°F. Switch
may be installed outdoors or in areas where the hazard of explosion exists.
(See pg. 1 for specific types of hazardous service).

- Mount standard switches with the diaphragm in a vertical plane and with
switch lettering and Dwyer nameplate in an upright position. $ome switches
are position sensitive and may not reset properly uniess they are rounted
with the diaphragm vertical. {Special units can be furnished for other than
vertical mounting arrangements if required.)

3. Connect switch to source of pressure, vaceum or differential pressure,
Metal tubing with %"* O.D. is recommended. but any tubing which will not
restrict the air flow can be used. Connect to the two %™ NPT, female
pressure poris as noted below: -

A. Differential pressures - connect pipes or tbes from source of greater
pressure to high pressure port marked HIGH PRESS. and from
source of lower pressure to low pressure port marked LOW PRESS,

B. Pressure only (above atmospheric) - connect tube from soutce of
pressure to high pressure port. The low pressure port is left open to
atmosphere.

C. Vacuum only (below atmospheric pressure) - connect twbe from
source of vacuum to low pressure port, The high pressure port is left
open to atmosphere,

4. To make electrical connections, remove the three hex head screws
from the cover and, after loosening the fourth captive screw, swing
the cover aside. Electrical connections to the standard single pole,
double throw snap switch are provided by means of screw terminals
marked “ecommon™, “norm open™, and “norm closed”. The normatly
open contacts close and the normally closed contacts open when pres-
sure increases beyond the set point. Switch loads for standard models
should not exceed the maximum specified current rating of 15 amps
resistive. Remember that switch capabilities decrease with an increase
in ambient temperature, load inductance, or cycling rate. Whenever

b

interest of prolonging switch life.

ADJUSTMENT

To change the set point:

A. Remove the plastic cap and turn the slotted Adjustment Screw
at the top of the housing clockwise to raise the set point pressure
and counter-clockwise to lower the set point. After calibration,
replace the plastic cap. '

B. The recommended procedure for calibrating or checking calibration
is.t0 use a **T"" assembly with three rubber tubing leads, all as short
as possible and the entire assembly offering minimum flow restric-
tion. Run one lead 10 the pressure switch. another to 2 manometer of
known accuracy and appropriate range. and apply pressure through
the third tube. Make final approach to the set point very slowly.
Note that manometer and pressure switch will have different response
times due to different internal volumes. lengths of tubing, fluid
drainage, etc. Be certain the switch is checked in the position it will
assume in use. i.e. with diaphragm in a vertical plane and switch
lettering and Dwyer nameplate in an upright position.

C. For highly critical applications it is a good idea to check the set point
adjuostment and reset it as necessary once or twice in the first few
moniths of operation. This will compensate for any change in initial
tension which may occur in the spring and diaphragm. For most
applications this change will not be significant and no resetting will
be required.

MAINTENANCE

The moving parts of these switches need no maintenance or lubrication. The
only adjustment is that of the set point, Care should be taken o keepthe switch
reasonably clean. Periodically the vent drain plug should be rotated one tum
clockwise then returned to its original position. This will dislodge deposits
which could accumulate in applications where there is excessive condensation
within the switch, i

Litho in USA. 2/89
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DESIGN

Unique Bete spiral nozzles
solve many difficult spray problems

HIGH ENERGY EFFICIENCY
One piece - no internal parts

Clog-free performance
High discharge velocity

SPRAY CHARACTERISTICS

Wide range of flow rates and spray angles
Fine atomization

Spray pattemns - full and hollow cone
Spray angles - 50° {0 120°

Flow rates - .7 to 3350 gpm

Higher flow rates available

FULL CONE 60° Fuli Cong availabie in metals only.
Male ) : Free Hex, or Wiight
Spray Pipe Nozzle Orifice  Passage Overa! Remnd Plastc = Metal GALLl‘_ms FER MINUTE @ PS|
Angla Size Nuntber Bia. Dia,  length  Dia. Oz Dz 10 2 3t 48 o 60 50 we o 200* 400t
TEENN ¥R A e e 1 70 12 14 18 17 20 22 84 44
4 TFENN W8 U8 1mE  ak 1 1319 23 26 29 32 3B 41 60 &2
TF1ONN 582 U6 178 34 1 20 29 35 45 45 50 5% 65 @92 . 130
TFENN % 3@z 178 o4 1 710 12 14 16 17 20 22 84 a4
TFBNN B U8 178 34 1 1319 23 26 28 32 38 41 60 g2
TF1ONN 532 g 178 344 1 20 290 35 40 45 50 59 65 92 140
ars TF12NN 36 W 178 3 112 30 42 52 B8O 67 T4 85 95 124 19
TF1ANN M2 U8 178 e 12 40 57 70 81 90 100 114 125 18 o8
o TFI6NN 14 w8 178 3 1112 53 75 @2 106 1B 130 180 167 24 a3
60 TF2ONN 56 W8 1B 1172 B2 117 143 165 184 200 233 261 38 &2
" TFI4NN 38 a5 212 7B 234|120 170 208 241 268 204 3 33 54 76
TF28NN Mme 6 212 78 2% (1864 23 28 33 a7 40 48 52 2 104
e TF32NN U2 316 2341 138 2112 21 3 & 42 41 sz 60 &  er. 1
P TFAONN S8 14  358% 138 712 8 48 & 87 74 81 94 105 148 210
TF4BNN 3 s 3EB: 138 72 4 67 88 95 W7 17 135 151 214 302
TF56NN 78 516 448 2 21 B4 83 112 129 w5 - 150 184 205 2%
112 | TFeaNN 1 518 4w8 .2 2t 84 120 147 162 180 208 240 258 a8p
TF72NN. 118 516 438 2 21 % 1 165 192 213 25 20 02 426
e TFGFCN ¥32 a2 1116 a4 2 70T 12 14 1B 17 20 2z a3
8 TFEFCN wWoOUB 118 34 w1 13 18 23 26 29 32 38 41 69
TFEFCN @2 sB2 1WE w4 w2 1 J O 12 a4 s 17 20 22 31 44
s TFEFCN B U8 178 34 vz 1 i3 18 23 26 28 32 38 41 60 82
TFIDFGN 532 W8 1B w4 12 1 20 28 85 40 45 50 59 &5 92 130
TF1ZFCN g6 M 178 w4 34 1u2 | 80 42 52 60 &7 74 65 95 134 19
TF14FCN M2 U8 17 M4} 11m 40 57 70 81 80 100 114 25 18 25
8 TF16FCN U8 1T 3 I 112 53 785 92 106 18 130 150 167 24 a3
TF20FCN 516 U8 1M a4 3@,y 82 LT 143 165 . 184 200 233 251 35 55
90° TF24ECN ¥8 3n6° 212 T8 1 23 [120 170 208 2431 268 294 3 38 84 76
12 TF28FCN M6 2wz TB 1 234 (164 23 28 83 .37 40 4 55 74 108
w4 | TFS2FCN Y2 W6 2541 18 124wz | o 30 3 42 47 52 60 & o4 1ea
TF4OFCN 5 14 358% 138 22 7wz 3 48 s 6T 74 81 8 105 148 210
1 TF43FCN 4 4 358 138 2wz 7R 4 67T 88 95 107 17 1 15 214 302
TFS6FCN n8 56 438 2 512 2 84 93 112 129 45 150 184 205 280 410
112 | TFeaFCN 1516 438 2 512 o 84 120 147 16 190 208 240 28 380 535
: TFI2FCN- | 148 SM6 438 2 5% 21 | % 137 65 182 213 235 20 05 ame 604
TES8FCN T 76 STE 212 61z 26 M0 198 240 280 310 340 395 438 620 a7e
2 TF6FFCN | 112 716 678 212 7wz a2 78 250 310 355 395 430 405 560 780 1120
TFI12FFCN | 134 916 8 312 25 104 256 362 445 516 560 636 736 810 1980 1990
3 TFI2BFFCN | 2 916 8 312 26 104 3% . 480 588 676  7R0 8% %D 1072 1520 2140
4 TFIOFFCN | 212 58 o 4wz a0 180 525 750 920 . 1088 1188 1300 1500 1675 2370 3350

For adapters and bushings, refer to Accessories pagé

TO ORDER: Specify Spray Angle, Pipe Size, Nozzle Number and Material

"High pressure operation recommended for metai riozz_les only.
1Plastic length: 35/8"  tPlastic length: 4 3/8”

BETE FOG NOZZLE INC.







HIGH VELOCITY
ATTENUATOR

TNy

VAL b p bbb B e ey

CONSTRUCTION:

Inner Liner consists of Clevaflex Type S single-ply aluminum
perforated flexibie duct.

This Inner Core is covered by 1 thick fiberglass of one pound
density. '

Outer Liner consists of Clevaflex Type 12 two-ply bonded
afuminum with infet and outlet collars.

UNDERWRITERS LABORATORY LISTED

PHYSICAL DATA
Nominal Diameter—Inches 4 5 8 7 8 10 [ 12 1%
Inside Diameter—inches ‘ - NOMINAL—EXACT -
‘Outside Diameter—Inches ' 6 7 8 9 | 10 12 14 16
Standard Lehgth o _ s FIVE_FEET—CUSTOM_ DESIGN AVAILABLE —— —
| Operating Temperature Ran_ge _ -— : - 0°—350° - - _' >
Working Pressure—Inches of Water —~ 20* POSITIVE OR NEGATIVE -

SPECIFICATIONS

High velocity attenuator, where indicated, shall be a double
wall product with a perforated inner finer of single-ply
aluminum with a minimurm of seven mechanicaily formed cor-
rugations per joint, covered by a one inch thick by one pound
density, fiberglass blanket. Thé outer liner shall be a bonded
two-ply laminate, closely corrugated for strength and air-
tightness, capable of 20” of positive or negative pressure. Spun

Glevafiex, Inc.

aluminum infet and outlet collars shall be factory sealed to the
innerand outer liners. This unit shall be tested by a recognized,
independent acoustical laboratory in accordance with Air Dif-
fusion Council standards for acoustics FD 72-R,. High Velocity
Acoustical Attenuator shall be manufactured by Clevafiex, Inc.,
Cleveland, Ohio 44135, ' '

4081 West 150th Street
Cleveland, Ohip 44135
Telephone (216) 941-6505
Fax (216) 941-8742




CLEVAFLEX
HIGH VELOCITY ATTENUATOR

8”& CLEVAFLEX DUCT RADIATED NOISE REDUCTION IN dB

OCTAVE BAND NO. @ _ (3) : (4) (5) (6) {7) G

CENTER FREQ. Hz 125 - 250 500 1000 2000 . | 4000 | 8000
_ NOISE REDUCTION @ 0 FLOW 19 24 38 36 36 25 24

NOISE REDUCTION @ 2500 fpm 17 23 3 35 35 29 24

Note: Radiated noise reduction does not vary substantially with diameter. All valizes shown are available for diameters 47.14”.

SOUND ATTENUATION WITH AND WITHOUT AIR FLOW
STRAIGHT ATTENUATOR INSERTION LOSS (1.L) IN DB

OCTAVE BAND NO.

©

/ 2 3 @ {6) 7 {8)
CENTER FREQUENCY {Hz) 125 250 500 1000 2000 4000 8000
L @ 0 FLOW ' ' : .

4" Attenuator 12 15 30 40 42 28 18
67 Attenuator 9 10 21 30 35 18 12
8" Attenuator ] 7 19 26 25 13 11
14" Attenuator 4 6 18 22 20 _ 10 9
IL @ 2500FPM | |
47 Attenuator 11 14 29 38 42 27 18
6" Attenuator 8 9 20 28 32 17 12
8" Attenuator 4 6 17 25 24 13 11
14" Attenuator 3 5 15 21 19 10 9
ELBOW ATTENUATOR LOSS(LL)INdB
'OCTAVE BAND NO. @ ) “@ ®) ® | O ©
CENTER FREQUENCY (Hz) 125 250 500 1000 2000 4000 8000
iL@OFLOW . :
' 4" Attenuator 5 13 20 41 35 38 6
67 Attenuator 2 4 17 32 34 15 7
8" Attenuator 5 4 16 28 3 i1 6
147 Attenuator 5 4 15 26 29 9 7
L. @ 2500 FPM
4" Attenuator 4 13 29 36 33 19 <]
6” Attenuator 2 4 17 33 33 14 7
8” Attenuator 5 3 16 28 30 12 6
14" Attenuator 5 4 15 26 29 10 7

As tested by I_(odaras A_coustical Laboratories, Division Electricai Testing Laboratories, inc. Aug. 31-Sept. 2, 1979

Note: Insertion Loss values should not be dwectly compared
with similar data for smgle wall flexible duct. Single wall data
includes the effect of noise transmltted through the wall into
the-surrounding space.

While the herein published data is the result of petformance
under accurate [aboratory conditions, Clevaflex cannot be
responsnble for exact reproduction of performance charac-
teristics in the field due to the many outside variables associ-
ated with any installation.

Test Procedures: A smooth, straight empty metal ductequalin
diameter and length & feet) of Clevaflex High Velocity At
tenuator is installed in a duct system. Test signals are
generated at one end of the duct and then measured in a
reverberation room at the other end. The empty metal duct is
removed and replaced with a Clevaflex High Velocity At-
tenuator and the test repeated. These procedures are followed
for different air flows as well as forboth straight and “elbowed”

(90°) flex.




Proven conizactors and

CA3 Contactor/Starter Series ||| apiatons unio somp




The powerful
contactor system
with decisive
advantages

The CAS series is Sprecher +
Schuh’s most popular line of contac-
tors and starters. This versatile
series was developad fo mest the
demand for smaller size devices
without reducing reliability or perform-
ance. On average, evaery CAS device
is over 40% smaller than traditional
coniactors in this size class.

A-perfect match

A wide selection of ten contactors is
available in only three different frame
sizes covering the range from 510 50
HP (@480V). This broad selection
provides a contactor size for virually
every horgepower increment, allowing
you fo precisely miatch your motor
with the appropriaie CAS starter.

Rugged péra‘armaﬁce

Where fraditional contaciors rely on
physical'size, Sprecher + Schuiv's
CA3 series achieves rugged perform-
ance through a number of special
design features. “Bounce free”
coniacts and high coniact pressure
allow the devices o handle high
inrush currents with no effect on
performance,

Due 1o their enclosed design, CA3
components are not affected by
unfavorable climatic conditions, They

-also operate reliably-under vipration

and shock conditions such as those

found in vehicles and ships.”

3
2o
¥
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Maximum convenience

The CA3 line is completely modular
for fast and irouble free instaligtion
and maintenance. Most contaciors
are DIN-rail mountable so they can
be instailed, moved or replaced
quickly. All terminals are “captive”
and are shipped in the raised
position, saving you an operation.
The universal terminal screws can be
tightened with conventional, slot or
posidrive sorewdrivers and g limit
stop prevents the conductor from
being pushed into the contact
chamber when wiring.

Easy coil changes

Simple and rapid coil changes are
possibie without fools on the CA3-9
through CA3-30, while only two
screws must be joosened on the
largest frame size. Reset solencids
and laich coils are also easily
changed with no loose or smalt
compoenents o fumble with.




Exceptional motor
protection is assured with
CT3 overload relays

Sprecher + Schuh has always paid
particular attention to the subject of
motor protection. This concern is
reflected in our CT3 line of thermal
overioad relays which include many
standard features not available with
traditional overload proteciion
devices. Only two CT3 frame sizes
cover the entire CA3 contactor range.

Superior “Class 10"
characteristics

Today’'s T-Frame motors have less
copper and iron than the old U-Frame
motors that were popular when
traditional “Class 20" overioad relays
were designed. For this reason,
faster “Class 10" overloads like the
CT3, have been recognized by many
motor manufaciurers as the ideal type
* to assure optimurn motor protection.

Protection from single
phase conditions

A unique feature not found in
traciiional thermal overload relays
provides accelerated tripping under
single phase conditions. This is
accomplished with a special
“differential tripping” mechanism buili
into every CT3 device (see G;agram)

Ambient temperature
compensation

Automatic ambient temperature
compensation is ancther important
feature standard with the CT3 series.
The overicad continually adjusts fo
surrounding temperaiures beiwesn
~25°C and +70°C so that trip times
remain constant. This is especially
important in cold climates where the
trip times of uncompensated
overloads can increase far beyond
the safe limit for the motor.

Convenient dial
adjustment of motor FLA

Rather than changing “heaters™ to set
the overload to the moior's FLA, CT3
relays have a dial adjustment on the
faceplate. This convenience offers a
wide range of FLA settings and

allows you 1o accurately sét or reset
the overload in seconds.

Other standard features

CT3 overloads feature a fail-safe “rip
free” design which prevents the
device from being held closed during
an overload. Inaddition, a selectable
reset button permits any one of three
reset options o be chosen: test,
manual or auiomatic modes.

A separate NO signal contact is also
provided which is isolated from the
NG trip contact. This permits the use
of a trip signal voltage different than
that of the control voliage.

The CT3K
Excellence and economy

The economic CT3K thermal over-
load relay also provides excellent
“Class 107 protection that is accurate
and consistent. Although CT3K's
possess no differential tripping
mechanism, they nevertheless trip
under single phase conditions at a
maxirnum of 1.25 x set current. This
is achieved by a direct current cali-
bration procedure performed on every
device before it feaves the factory.

The CT3K also features permanently
instalied bimetal elements and a dial
adjustment to accurately set the
motor's FLA,

An auxiliary NO contact block is
offered as an available option which
snaps onto the top of any CT3K. This
isolated auxiliary contact can be used
as an alarm contact, for example.




Modular accessories
provide more
performance in less
space

A comprehensive selection of
modular accessories allows
limnitiess contactor and starter
configurations. All accessory
modules have a standard coupling
sysiem that quickly snaps to the
fop or side of any CA3 contacior,
requiring fittle or no additional
panel space.

1 Mechanical latch — Holds the
contagcior ciosed so voltage can
be removed from the coil.

2 Timing element — Provides
on-delay or ofi-delay of the
contactor (3 to 180 seconds).

3 Auxiliary contact block {1 pole).

Auxi!iary contact block (2 pole).

Enclosed starters for any
application

The entire CA3 contacior/starter
line is available in all configura-
fions, inciuding combination and
reduced voltage starters, pump
pansis and cthers. '

A pre-assembled compagct starter
is also available for motors up 1o
20HP (@ 480V). This cost effec-
five space-saving unit comes in a
high impact watertight enclosure
with buiit-in START/STOP push-
buttons for speedy installation.

5 Auxiliary contact block (4 pole).

8 Auxiliary contact block (1 pole -
40ms delay).

7 Auxiliary contact biock (1 pole -
iate break).

§ Heset medule — For remoie
reset of CT3 overload relay.

Safety in mind

The selting of timing elements or
resetting of overload relays inside
enclosures is often performed on
five installations and is the most
frequent cause of electrical
accidents. For this reason, ali CA3
contactors and accessories, as
well as CT3 overload relays, offer
finger and back of hand protection
in accordance with the strictest
international standards.

Other accessories include:
Mechanical interiocks
R finks and neutral inks
Reset extension rods
Various terminals and bridges
Terminal protection covers
L.abeling and marking options
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Differential Tripping —
It sets us apart

Unique to IEC-style overload refays
is their ability to provide accelerated
tripping under single phase condi-
ions. This concept is made possible
by an ingenious double slide bar
assembiy called a “differantial
tripping” mechanism.

in Figure A, Slide Bar tis spring
loaded to the right while Slide Bar i
is spring loaded 1o the leff. Hinge
points connect the fwo slide bars to
the tripping lever. Under a three
phase symmetrical load (<FLA) the
bimetal elements bend simultane-
ously. This causes the two slide
bars 10 act as a single unit, position-
ing the tripping lever just short of
tripping the normally closed contact.
Athree phase symmetrical overioad
{(>FLA), howsver, would bend the
bimetals even more, causing the
tripping lever to trip the device.

The purpose of the two slide bars
becomes quile evident during a
single phase condition. In Figure B,
if one of the phases is lost (L3 in this
example}, the cold bimetal element
holds Slide Bar 1} in the same
position while the additional current
passing through the two remaining
bimetal elements shifts Slide Bar 1.
This action produces a cantilever
effect, accelerating the movement of

the tripping lever toward the trip contacts. Any unbaianced foading of
one or more of the three himetal elements will cause this differential
shift between the slide bars; thus the name “Differential Tripping.”

Accurate, reliable and
consistant thermal
overload protection

Thermal overload relays must have
& high degres of tripping accuracy
and consistency to protect motors.
To achieve this, CT3 overload relays
utilize permanently installed bimetal
elements rather than interchange-

—_____~able “heaters™.. This enables us o

precisely calibrate every CT3 at the
factory as one unit, eliminating
inaccuraie tripping characteristics
often caused when combining parts
inthe field. Factory sealed

calibration of every CT3 device
assures g faithful reproduction of the

published ime/current tripping curve.

This guarantees rsliable and exact
motor protection... every time.

Thermal response curve

The solid curve shows the mean trip
times of 2 C73-12 device a1 20°C
ambient temperature starting from a
cold state. The dashed line shows
mean ¥ip times for an operationally
warm device. Different models may
have slightly different time/current
characterisiics.
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CAS3 Selection Guide @
Continuous Maximum Horsepower Equivalent
Contactor |AmP Rating [ gingle Phase Three Phase NEMA
Open | Encl. | 115V | 230V [ 200v | 230v | 460V | 575V Ratings
CA39 | 25| 24 [ L8 NEMA Size 00
CA3-12 | 25 | 22 2 | @ Size 00+
CAZ16 | 25 | 2 fuueemaeedo S L0 L5 A Size 0
CA3-23A | 40 | 36 | 112 | 3 5 5 © | 15 @ Size 0+
CA3-23 | #0 | % b2 I AT AT I A Sive
CA3-30 |40 |3 | 2 5 | w | w | 2| 5 | oSizet12
- CA3-37 | 50 | 45 5 ] 10| 3 | % | @Sze134
CA-43 | 50 | 45 |ueienl P2 L IOt i sl D A Qime
CA360 |0 72| 5 | 10 | 15 | 20 | @ | 50 [ ®Size21/2 |
CA3-72 B0 | T2 - 10 20 |- 2 5D 60 @ Size 2 3/4

© Sprecher + Schuh ratlngs are in|Black Type NEMA equivatent ratmgs Eicl White Type.
@ Sprecher + Schuh intermediate rafings:

Dimensions mm (inches)

e >
« A : fo— G - >
B ; H -
|
w t !
1 1
11
a | e b
A 2 EN— L
2 .
y
. C J
] | ™ n >
Céde —- Description Contactor Series
: P CA3-0,12&16 | CA3-23A,23&30 | CA337,43,604&72
A | Width- 2 contactors wi mech interiock 104.5 (4.41) - 124.5(4.90) 158 (8.28} -
B \Wickh - contactor only 44 5(1.75} 54.5 (2.15) 74 (2.91)
C Width - CT3 O/t relzy only @ 48 (1.83) 48 (1.93} 89.5 (2.74)
D | Reigth - contactar & CT3 O/L relay 119 (4.68) 128 (5.04) 188 (7.40)
E | Heigh- contacior only: 70 (2.75) - 75 (2.95) 114 (4.49)
" F Depth - contactor w/ latch or timer @ 1295 (5.10) . 134 (5.27) 152 (5.98)
G Depth - contagior wiaux contact block  @10B(4.25) . - 114 (4.48) - . 131 (5.16).
H Depth - contactor ordy ’ @79 (3.11) . 84 (3.31) 104 {(4.07) - -
~J-. |- Depth- CT3 O/L relay only @ 92'(3.62) . 92 (3.62) 110 {4.33).

@ For CT3K O/L relay the dimensions are 43 {1.68):

‘@ For device with DC coil 2dd 24 (0.94).

@ For CT2K O relay the dimensions are 85 {3.35).

Specifications

Standards
UL, CSA, SEV, DEMKO, SEMKO, NEMKO, RINA,
Bureau: Veritas, CEBEC, Lioyds Reg of Shipping,
Seti, Germanischer Lioyd, USSR Reg

Rated Insulation Voltage
UL, NEMA, CSA .............. 500V
IEC, AS, BS, SEV, VDE.....660V

Test Voltage ............

werene 3000 volts (1 minute}

Maximum Coit Voitage ........110% of rated voltage
Pull-in Voltage
CA3-8 thru CA3-16 ...........80% of rated voltage
CA3-23A thru CA3-30 ........ 85% of rated voltage
CA3-37 thru CA3-72 .......... 80% of rated voltage
Drop-out Voltage
AC call .
CA3-9thru CA3-30.......... 35-65% of rated voltage
CA3-37 thru CA3-72 .. 35-55% of rated voltage
107 o | O 10-25% of rated voltage
Coil Burden ’
AC inrush VA (W)
CAZ-9 M 16 oovr e 59 (45)
CA3-23Athru 20 .......... 80 {65)
CA3-37 thru 72 .uvveeseeres 190 (103)
AC sealed VA (W)
CAZ9 R 16 wovnn e 7.2 {2.2)
CA3-23Athru 20 ............ 8.6 {2.5)
CA3-37thru 72 e 17 (4.9)
DC inrush VA
CA3-81h 16 .reeenrerene 74
CA3-23Athry 30 .. "
CA3-37thu 72 ..............
DC sealed VA )
CAZ-GHAM 16 e, 7.4
CA3-23Athru 30............3.8
CAS-37thru 72 ..o 5.5
Switching Delay
Closing
CA3-9 thry CA3-16 ......... 10-20ms AC/20-80ms DC
CA3-23A thru CA3-30...... 10-20ms ’
CA3-37 thru CA3-72 ....... 12-22ms
Opening
CA3-9 thru CA3-72 ........8-18ms
Ambient Temperature
100% rated current ............ -25°C 10 450°C
85% rated curment .. -25°C 10 +70°C
Auxiliary Contacis
Standard S :
CA3-9thru 16 ...ovroevnnin 1 NO (NG available)
CA3-23A thru 30 ... 1 NO (NC avaitable)
CA3-37Hhu 72 ............ INO & 1 NC
Additional maximum (any combination of NO or NC)
CA3-8 thnt 16 weeeeeernin, 4 (for a total of 5
CA3-23A thru 30.............. 5 {for 2 total of 8)
CA3-37thru 72 ..o visennee 5 {for a total of 7}

7 sprecher+
schuh

Sprecher + Schuh, Inc.
Corporate Headquarters
15503 W. Hardy St.
Houston, TX 77060
(713) 831-7000

' PS 1019 3/01




Installation Instructions

Overload Relays - Series CT3

Installation Precauticns

greater than 40° C, the current setting

should be adjusted lower. For _ - Caution -
example, set overload to .9 times full Do not use "AUTO" position
load current for 1.0 service factor (or ¥ automatic restarting of
’ equipment could be

°C rise} motors. _
20 C _se) ' hazardous to personnel

Overload Relay

Be sure overload relay is properly rated for the Ioad. (See Ratings
chart at right.} _ : -
* Use wire sizes in accordance with code and rating label. Setting
* Check that terminations are properly torqued in accordance Catalog Range
with labal. - - Number {Amperes}
* Insure that overload relay has not been opened or tampered CT3-0.16 0.1¢-0.16
with in any way. C73-0.24 0.15-0.24
* Be sure that overload is protected by properly sized backup CT3-0.38 0.24-0.38
fuse in accordance with label. - :
: - . CT3-0.62 0.38-0.62
* Use the function selector "TEST" position for checking — —
e . : CT3-1.0 062:1.0
circuiiry and operation. _ o - -
¢ Before energizing motor be sure overload relay is adjusted CT3-1.6 1.0-1.8
properly in accordance with instructions below. CT3-2.5 1.6-2.5
- - \ ~ CT3-4.0 2.54.0
( Overload Relay Wiring Diagram CT3-6.0 3.8-6.0
Line Side 85 g7« Terminal CT3-9.5 6.09.5
? @ Markings CT3-12.5 8.5-12.5
% T CT3-17.5 12.0-17.5
T1 T2 T3 Control Contacts CT3-32 23.0-32.0
\ Load Side _ _ Y. CT3-42-32 | 25.0-32.0
' . CT3-42-42 32.0-42.0
k] Y, Max, .
Setting Overload Relay 17 A s CT3-52 40.0-52.0
£ ¢ Jith ice fact " CT3-63 52.0-63.0
or moters with a service factor - i
-equal to or greater than 1.15, set dial , (;TS'?Z'S__ 80725
at motor nameplate full load current. 15% Sl | - Function Selector Seftings:
For motors with a service factor ” IV "2 o ' ) :
below 1.15¢0r a temperature rise - Setng TEST - Pfes_s:ng reset button simulates
Buon tripping of overload relay.

MAN - After trip, overload relay must be
manually reset by pressing reset

button after cool down period.

AUTO - After trip, overload relay will -

automatically reset after cool down

ﬁe information contained herein doses not include all

every possible contingency fo be met in connsction with
instaliation, operation, or maintenancs. Should further
information be desired, or should particular problems or
questions arise which are not coversd sufficiently for the
purchasers purpess; the rmatter should be referred to tha
@st Sprecher + Schuh office shown at right.

' details or variations in squipment, nor does it provids for Sprecher + Schuh Regiohal Ofﬁc_eé:

* Port Chester, NY
* Brookfield, Wi

e Houston, TX

* Temecula, CA

Tel: (914) 937-0400 &4~
Tel: (414) 785-9960
Tel: (713) 847-2000
Tel: (714) 699-5091

March 25, 1992

'\
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INSTALLATION INSTALLATION MONTAGE INSTALACION INSTALAQAO
3.17 L
(80.4) ] PANEL CUTOUT
- DECOUPE DU PANNEAU
T T3 I T SCHALTTAFEL-AUSSCHNITT l
548 E_‘ 1 5 COARTE DEL PANEIL,. 7
1.88 . CORTE DE PAINEL 1.
(48) (37} . (44.5) S (45)
l L FLUSH MOUNT WITH 'ADAPTER .
J' = J_ MONTAGE ENCASTRE AVEC ADAPTATEUR I
— VERSENKTER EINBAU MITTELS ADAPTER
i gé57 ] MONTAJE AL RAS CON ADAPTADOR L— 1 2;?
(63.7) MONTAGIM NIVELADA COM ADAPTADOR (45}
63 3.07
{16) ’ (78) .
WARNING: ) = To prevent elecirical shock, disconngct from power source before installing or éervicing.
CAUTION: * Do riot remove timer from housing. This wili invalidate product warranty.

* Remove power before changing timing range, unit or mode selection.

» The 700-HR timer utilizes a transformerless power supply. Do not touch the input terminals when power is applied.

* External input devices used to control the timér should be equipped with an isolation transformer and an ungrounded output.
* When 2 or more timers are controlied by the same input contact or transistor, connect the #2 terminals of the timers together.
= Recommendations for external input signal lines: o

~ Use shigided wire.
- Keep wire as short as possible. )
- Separate input signal wires from power supply for the timer and irom other voltage or power lines.

AVERTISSEMENT:  » Préalablement & I'instailation et aux cpérations de servics, couper Palimentation secteur pour émpécher tous chocs électriques.
ATTENTION: © Ne pas retirer le temporisateur de son compartiment sous peine d’annuler la garantie. -

* Couper le courant avant de changer [a gamme de temporisation, ia sélection de I'unité ou le mode.

* Le temporisateur 700-HR utilise une alimentation électrique sans transformateur. Ne pas toucher les bornes d’entrée pendant ia

" mise sous tension.
* Leés appareils d'entrées externes utilis

s pour contrbler le temporisateur dolvent étre équi'pés d’un transformateur d’isolation et

d’une sortie non mise & la masse.

¢ Lorsque 2 temporisateurs ou plus sont contrdlés par le méma contact ou transistor d'entrée, connecter les bornes #2 des.

temporisateurs ensemble.

* Recommandations au sujet des lignes de signaux d’entrée exiernes;

- Utiliser un cable blindé.
- Le cable doit &tre le plus court possible. _ )
- Séparer les cables des signaux d’entrée de F'alimentation électrique pour Ie temporisateur mais aussi des autres tenisions ou

lignes électriques.

WARNUNG: * Vor installation oder Servicearbeiten Stromversorgung zur Vermeidung von elektrischem Schiag unterbrachen.
VORSICHT: » Das Zeifrelais nicht aus dem Gehduse entfernen. Die Garantie far das Produkt wird dadureh ungliitig gemacht.
s Vor Verdnderungen im Zeitregelungsbereich, Auswahl einer Einheit oder Betriebsart, die Stromzufuhr unterbrechen.
» Das 700-HR Zeitrelais nutzt transformatoriose Stromversorgung. Die Eingangsklemmen nicht berithren, wenn Strom zugsfiihrt

wird,

» Die externen Eingangsgeréte, die zur Kontrolle des Zsitrelais benutzt werden, soliten mit einem Trenntrafe und einem

nichtgeerdeten Ausgang ausgestattet sain.

* Wenn zwei oder mehrere Zeitrelais durch dieselben Eingangskoniakte oder den ‘I'rénsistor kontroffiert werden, Klemmen Nr. 2 der

Zeitrelais verbinden.

+ Empfehiungen fiir die externen Eingangésignal—Leitungen:

=~ Abgeschirmten Draht benutzen.

- Den:Draft so kurz wie méglich hatten. : e e .

- Eingangssignal-Leitungen vom Netzanschiuss fir das Zeitrelais und von anderen Spannungs- oder Stromieitungen getrennt
haiten, . C . ' :

ADVERTENCIA: * Desconecte la corriente eléctrica antes de la instalacién o servicio para evitar descargas eléctricas.
PRECAUCION: @ No saque el temparizador de su recinto. Esto invalidara la garantia del producto.’ : )
» Descoriacté Ia energia antes de cambiar el rango de temporizacion, la seleccion de modalidad o de fa unidad.
* El temporizador 700-HR usa un suministro eléctrico sin transformador. No toque los bornes de entrada cuando la energia esté

conectada,

+ Los dispositivos de entrada externos usados para controlar el temporizaddr deben estar equipadus con un transformador aislador

y una salida sin conexidn a tierra.

* Cuando 2 o més temporizadores estén controlados por el mismo transistor o contacto de salida, conecte kos bornes #2 de los

temporizadores juntos.

» Recomendaciones para lineas exiernas de sefial de entrada;

- Use cable blindado.

= Mantega el cable tan corto como sea posible. .

- Separe los cables de sefial de entrada de los del suministro eléctrico para el temporizador y los de otros voltajes o lineas
eléctricas. '

ADVERTENCIA: o Para evitar chogues, desligar a corrente elétrica antes de iniciar a instalago.

ATENGAO:

« Nao remova temporizador da embalagem. Isto invalidard a garantia do produio.
+ Desligar energia antes de alterar a temporizacio, a selecio-de modalidade e da unidade.

= O temparizador 700-HR utiliza um transformacor para a energia. Ndo togue os terminais da entrada quando energia & ativada.
+ Qs dispositivos de entrada externa devem ser equipados com ransformador isolante e saida sern conexgo terra.
* Quandgc 2 ou mais temporizadores sdo controlados pelo mesmo contato de entrada ou transistor, conectar, juntos, os terminais £2

dos temporizadores.

» Recomendaco para linhas externas de sinal de entrada:

- Use fig encapado.
- Mantenha o fio a0 curto o quanto for possivel. )
- Separe os fios de sina! de entrada dos elétricos do temporizador e dos outros iétricos ou de voltagem diferentes.




WIRING SCHEMAS i DIAGRAMAS DIAGRAMAS
DIAGRAMS ELECTRIQUES SCHALTPLANE DEL CABLEADO DE CABOS
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¢« CONTACTINPUTS (R, S, G)
FOROPTIMUM RELIABILITY USE EXTERNAL SWITCHES THAT ARE DESIGNED FOR
LOWLEVEL SWIYCHING.  (700-HC54— —)

= ENTREES CONTACTS (R, S, G) .
POUR UNE FIABILITE MAXIMUM, UTIUSEZ DES COMMUTATEURS EXTERNES PREVUS
FOUR UN BAS NIVEAU DE COMMUTATION. {FO0-HC54 = -}

* KONTAKT-EINGANGE (R, S, G) :
FUR OPTIMALE ZUVERLASSIGKEIT WiRD DIE BENUTZUNG VON EXTERNEN
SCHALTERN, DIE FUR SCHWACHSTROMSCHALTUNGEN KONSTHUIERT WURDEN,

EMPFOHLEN.  (700-HCS4- ~)

*ENTRADAS DE CONTACTD (R, S, G)
PARA UNA OPTIMA CONFIABILIDAD USE CONMUTADORES EXTERNOS QUE ESTEN
DISERADOS PARA UN BAJONIVEL DE CONMUTACION.  {700-HC54~ - )

» ENTRADAS DE CONTATO (R, S, G) o
PARA PERFEITA CONFIA_B[LIDADE USE TOMADAS EXTERNAS QUE SAQ CONCEBIDAS
PARA BAIXAS ALTERACOES, UD&HQ54— -} . :

» SOLID STATE SIGNAL INPUTS (R, S, G)
TRANSISTOR OPEN COLLECTOR: . . 5
FROXIMITY SWFFCH. PHOTOELECTRIC SWITCH, EFC.:@

« ENTREES DE SIGNAUX A SEMI-CONDUCTEURS R.86
COLLECTEUR QUVERT DU.TRANSISTOR: (3)
COMMUTATEUR DE PROXIMITE, COMMUTATEUR PHOTOELECTRIQUE ETC. )

* FESTKORPER-SIGNAL-EINGANGE (R, S, G}
OFFENER TRANSISTORKOLLEKTOR: (1)
NAHERUNGSSCHALTER, PHOTOELEKTRISGHER SCHALTER, ETC : ®

+* ENTRADAS DE _SEﬁAL TRANSISTORIZADAS (R, S, G)
COLECTOR ABIERTO DEL TRANSISTOR: (T) :
CONMUTADOR DE PRCXIMIDAD, CONMUTADOR FOTOELECTRICO, ETC.. (D)

* ENTRADAS DE SINAL TRANSISTORIZADOS (R, S, G)
COLETA ABERTO DE TRANSISTOR: () i
TOMADA DE PROXIMIDADE, TOMADA FOTOELETRICA, ETC.:.@

HRC

2 . 4 3 5 & 12 14 22 =29
é \ -] \ Q } 3 o S o
7 1 8 Az 13 3l

@  Vceo = 20V min Vegs) = 1 Vmax,
Ic = 50mA min, Iceo = 0.50A max,

77030
VDCin

WIRING CODE SCHEMAS
DIAGRAM KEY ELECTRIQUES
RESET SIGNAL INPUT
. SIBNAL DE REARMEMENT ENTREE
R = RUCKSETZSIGNAL I = Eneans
" SERAL DE REPOSICION ENTRADA
SINAL DE REARMAMENTO ENTRADA
START SIGNAL INSTANTANEOUS CONTACTS
. SIGNAL DE DEMARRAGE CONTACTS INSTANTANES
S = STARTSIGNAL IC = SOFORT ANSPRECHENDE KONTAKTE
SERAL DE ARRANQUE CONTACTOS INSTANTANEOS
SWAL DEINICIO CONTACTOS INSTANTANEOS
GATE SIGNAL (PAUSE) TIMEDCONTACTS | St
SIGNAL GATE (PAUSE) . CONTACTS TEMPORISES:
G = GATESIGNAL (PAUSE) TC = ZEITCESTEUERTE KONTAKTE
SENAL DE COMPUERTA (PAUSA) CONTACTOS TEMPORIZADOS

SINAL DE COMPORTA (FAUSA)

CODIGO DE LOS DIAGRAMAS CODIGO DIAGRAMA

SCHALTPLANSCHLUSSEL DEL CABLEADD DE CABOS

CONTATOS TEMPDRIZADOS

SOLID STATE CIRCUIT {PROXIMITY SWITCH, PHOTOELECTRIC SWITCH, ETC)
CIRCUIT TRANSISTORISE ([COMMUTATEUR PHOTOELECTRIQUE, ETC)
FESTKORPERSCHALTKREIS NAHERUNGSSCHALTER, PHOTCELEKTRISCHER

S5C = SCHALTER,ETC)

- CIRCUITO TRANSISTORIZADO (CONMUTADOR DE PROXIMIDAD, CONMUTADOR

FOTOELECTRICO, ETC) - :
CIRCUITD TRANSISTORIZADC (TOMADA DE PROXIMIDADE, TOMADA FOTOELETRICA,
ETC) : -

START INPUT (TIMER STARTS AT LOW LEVEL OF THIS SIGNAL)

ENTAEE DEMARRAGE (LE TEMPORISATEUR DEMARRE A BAS NIVEAU DE CE SKENAL)
STARTEINGANG (ZEITRELAIS BEGINNT BELKLEINSIGNAL) -

"ENTRADA DE ARRANQUE (EL TEMPORIZADOR ARRANCA A UN BAJO NIVEL DE ESTA
SENALY. | ) R i ]

ENTRADA DE INIZIG (O TEMPORIZADOR INICIA A BAIXO NIVELNO SINAL




TIMING TABLEAUX DE ZEITREGELUNGS- GRAFICAS DE GRAFICOS DE
CHARTS TEMPORISATION BEREICH-TABELLEN TEMPORIZACION TEMPORIZAGAO
TYPE HR:

(SIGNALY ON DELAY: FLICKER (REPEAT CYCLE):

SIGNAL DE DEBUT DE TEMPORISATION:

CLIGNOTEMENT (REPETER CYCLE):

PO {SIGNAL) EINSCHALTVERZOGERUNG: FL FLACKER (WIEDERHOLZYKILUS):
g RETARDO AL CONECTARSE (SERAL): CENTELLEO (REPETIR EL CICLO)
(SINAL}COM RETARDAMENTO: PISCA-PISCA (REPETIR CICLO):
T T. 1] Tt . T T Tt Tt Tt T
{249
T>t -] 9:@ ]
R -0 Fi
Joro) [
N gfg
o6
NO {3 -
T 5 1T
To == - E
" ONE SHOT: " {SIGNAL) OFF DELAY:
UNCOUP: SIGNAL D'ARRET DE TEMPORISATION:
0 S EINZELSCHRITT: S F (SIGNAL) AUSSCHALTVERZOGERUNG:
ETAPA UNICA: RETARDO AL DESCONECTARSE (SENALY:
ETAPA UNICA; {SINAL} SEM RETARDAMENTO:
) 1 e R | I lti RS
1 -0 e = T e s
T>t _5_ =T El e -
R 2
& @F
Ko g g ,
NG g g
TE
10
ON DELAY . ONDmay )
TYPE HRM DEBUT TEMPORISATION TYPE HRC- DEBUT TEMPORISATION
EINSCHALTVERZOGERUNG EINSCHALTVERZOGERLUNG
DE RETARDD AL CONECTARSE DE RETARDO AL CONECTARSE
COM RETARDAMENTO COM RETARDAMENTO
T.
I @@ B
NC _@ VT =
w {
© NO
Ic .
L no =
-n B
TIMING CODE TABLEAU SCHLUSSEL FUR CODIGODEL GRAFICO -+ CODIGO DA GRAFICO
CHART KEY DE TEMPORISATION ZEITREGELUNGSTABELLE DE TEMPORIZACION DE TEMPORIZACAO
INPUT QUTPUT(NG) nMEDpuﬂchn_\ma
ENTREE SORTIE (NF) INDICATEUR DE DEPASSEMENT
= gm& NC = ggggﬂ:?é? UHERO T0 = ﬁg';gb% DETEE'R?AEINAGION DEL
ENTRADA SAIDA (NG) PERIODO DE TEMPORIZACION
INDICADOR DO TERMING DA TEMPORIZACAD
STARTSIGNAL OUTPLT (NG) . :
SIGNAL DE DEMARRAGE SORTIE {NO) TIMEDCONTACTS
S = sTARTSIGNAL NO = AUSGANG (ARBEITSKONTAKT) _ CONTACTS TEMPORISES
SENAL DE ARRANGUE SALIDA(NA) . TC = ZETGESTEUERTE KONTAKTE
SINAL DE INICIO SAIDA MOY : CONTACTOS TEMPORIZADOS
S - CONTATOS TEMPORIZADOS
RESETSIGNAL POWER/ TIMING INDICATOR - .
: SIGNAL DE REARMEMENT : WDICATEUR DE PUISSANCETEMPORISATION INSTANTANEOUS CONTACTS
R = RUCKSETZSIGNAL : TI = STROM/ZEMTREGELUNGS-ANZEIGE . . CONTACTS INSTANTANES
SERAL DE REPOSICION INDICADOR DE TEMPORIZACION/ENERGIA IC = SOFORT ANSPRECHENDE KONTAKTE
SINAL DE REARMAMENTD INDICADOR DE ENERGIA/TEMPORIZAGAD gg;ﬁ:cms III:JSTAN'%?;%%?S
GATE SIGNAL {PAUSE) i CTOS INSTAN
SIGNAL GATE (PAUSE)
G = GATESIGNAL (PAUSE)
- SENAL DE COMPUERTA (PAUSA)
SINAL DE COMPORTA (PAUSA)
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WARRICK
CONTROLS

FORM 270-B

Installation

INSTALLATION OF WARRICK SERIES 27 — INTRINSICALLY SAFE SENS!NG CIRCUIT

This builetin should be used by expetienced personne! as
a guide to the installation of the Series 27. Selection or
installation of equipment should always be accomplished
by competent technical assistance. We encourage you to
contact Warrick or its local representative i further infor-
mation is required. . '

IMPORTANT: .BEFORE PROCEEDING TO INSTALL
AND WIRE THE CONTROL, READ AND THOROUGHLY
UNDERSTAND THESE INSTRUCTIONS, .

When installed according to these instructions, this de-
vice provides an intrinsically safe output for interface into
Class | and 1, Division |, Groups A, B, G, D, E,F, and G
Hazardous locations. Electrical equipment connected to
associated apparatus should not exceed maximum voit-
age marked on product, -

LOCATION: The control must be situated in a non-
hazardous area where an explosive atmosphere will not
exist at any time unless it is mounted in a suitable U.L.
approved explosion-proof enclosure with suitable U.L.
approved explosion-proof seals.

WIRING:

1. Intrinsically safe wiring must be kept separate
from non-intrinsically safe wiring. _

2. intrinsically safe and non-intrinsicaily safe wiring
may occupy the same enclosure or raceway if
they are at least 2 inches (50mm) apart and sepa-
rately tied down. Inside panels, field wiring ter-
minals for intrinsically safe circuits must be
separated by at least 2 inches (50mm) from non-
intrinsically safe terminals.

3. Wire the control device(s) to the Series 27 relay
:as shown in the specific application wiring dia-
gram on reverse side. A separate rigid metallic
conduit should be used to enclose the conduc-
tors of the intrinsically safe control circuit.

4. An approved seal should be used at the point
where the intrinsically safe control circuit wiring
enters- the hazardous area. '

For intrinsicaily safe output wiring use #14 or #16
AWG type MTW or THHN wire. By using these wire
types in conjunction with the following distance
recommendations, you will not exceed the max-
imum capacitarice for field wiring.

Use the following chart as a guide for maximum
wire runs for differential level service (3 wire) field
wiring. .

‘Model Max. Sensitivity (K OHMS) Distance (Ft)
27XXb0 3 4,000
27XXEQ 10 800
27XXGO 100 75
GROUNDING: Both mounting tabs of the Series 27
provide an electrical connection for earth grounding
between the control’s internal solid state circuitry
and the enclosure chassis. To insure proper ground-

ing, use only metal screws and lock washers when
mounting this control.

One of the two ground terminals provided on the in-

trinsically safe output terminal strip must be con-

nected as reference to the same conductive media
presented to terminals “H” and “L” (see applicable
wiring diagram on reverse side). '

Terminal G1 on the supply linefload side terminal

strip is a redundant system ground terminal and

should be connected to the earth ground buss of
the control’s AC supply line feeder.

NOTE:

1. Intrinsically safe terminals can be connected to
any non-energy generating or storing switch
device such as a pushbutton, limit or float type
switch or any Warrick electrode and fitting as-
sembily. '

2. To prevent electrical shock from supply line/load
side powered connections, the Series 27 should
be mounted in a tool accessible enclosure of
proper NEMA rated integrity.

3. For additional guidance on “Hazardous Location
Installations” and “Intrinsically Safe Devices”,
consult ANSIASA standard RP 12-6 or NEC arti-
cles 500 through 516. : T

MODEL NUMBER DESIGNATION:

SERIES 27 X X X X

L Enclosure: 0 - open {no enclosure}
) : 1 - NEMA 1-Enclosure
Sensitivity (ohms); D-3,000
E-10,000
_ _ G-100,000
Primary AC Supply: 1 - 120 VAC
’ 2 - 240 VAC
) (50/60 Hz)
- Mode of Operation: A - Direct
' B -lnverse
Control Series
SPECIFICATIONS

CONTACT DESIGN: SPDT (1 form C), one normally open (N.C.)
and one normally ciosed (N.C) _
CONTACT RATING: 8 Amps - 250 VAC, 8 Amps - 30 VDC.
Resistive. .

CONTACT LIFE: Eiectrical. @ rated load = 100,000 cycies
minimum. Mechanical = ‘10,000,000 cycles. :
ELECTRONICS MODULE: Solid state components epoxy
encapsutated in a black nylon shell. ) .
SENSITIVITY RANGE: 0-100,000 Ohms maximum specific
resistance. - . :
TEMPERATURE RANGE: (minus) -40 deg F. to (plus) + 150 deg F.
PRIMARY AC SUPPLY LINE: A) Voltage -— (120, and 240 VAC)
{plus) + 10%, (minus} — 10%: B} Frequency — 50/60 Hertz. C)
Power — (Relay energized) 1.7 VA.

SECONDARY CIRCUIT: Nominal 11 Volts, AC, RMS, Current: 2.3
Milliampere, RMS. : ’
TERMINALS: Size 6 pan head screws wi
clamping plate.

th captivated wire




WARR!CK
CONTROLS

INSTALLATION OF WARRICK SER!ES 27 — INTRINSICALLY SAFE SENSING CIRCUIT

SINGLE LEVEL SERVICE — CONDUCTANCE ACTUATED:

Connect incoming AC (120, 240 VAC) supply to AC terminals:
incoming earth ground to terminal G1.

Install metallic jumper between terminais H-L.

Connect terminal L to the electrode.

Terminal G must be grounded to the tank if metallic. When
the tank is non-metallic, terminal G must be connected to
an additional electrode of length equal to the longest elec-
trode.

NOTE: Jumper must be installed as shown to insure proper
operation. Wire contacts (C-NO) normally open and (C-NC)
normally closed into load circuit as required. -

—--—-LIg @ |
—-5—1{ofs™ | o| |
L=, - ——
h_@_: __; o 'l it
we _THAS 5 | Eran
=" : ,ELECTWDE
AR =
i | i
NON-HAZARDOUSAREA = = _ i
HAZARDOUS AREA o
CLASS 1, GROUPS A, B, C, D; [ P
CLASS0,GROUPS E, F, G; ! [/ oot
CLASS I, DIVISION1 i
HAZARDOUS LOCATIONS [
. -;-—me
MUST BE INSTALLED
AS TO
MSURE PROPER
QPERATION

SINGLE INPUT (NON-LATCH.ING) - PILOT CONTACT
ACTUATED:

Connect incoming AC (120, 240 VAC) supply to AC terminals:

Incoming earth ground to terminal G1.

Install metallic jumper between terminals H-L.

Wire contacts (C-NO) normally open and (G-NC) normafly
ciosed into load circuits as reguired.

Connect the pilot contact to terminals G-L.

NOTE: Jumper must be installed as.shown to insure proper
operation.

ENCLOSURE
I 3 i"_ ‘
& o °|@ i
o——{LOAB— — éﬁ 2| |
BB - [{o1F IO T pae,
ey H] =] | EwEe
- i3 2 i E“_&‘""
T slofo |
I ; chount 1 !
L ig-,-a-s;m } i :

SEALING

/- FITTING

NON-HAZARDOUS AREA ___ ___ [
HAZARDOUS AREA . .

CLASS 1, GROUPS A, B,C, ; I
CLASS Il GROUPS E.F,G; :

CLASS I2, DIVISIONT &\&
HAZARDOUS LOCATIONS
PILOT
DEVICE

MUST BE INSTALLED

X5 SHOW TO

INSURE PREPER

N

DIFFERENTIAL LEVEL SERVICE — CONDUCTANCE
ACTUATED:

Connect incoming AC (120, 240 VAC) sup,

L=l 8 ulv\-nuul AC ¥ ng

incoming earth ground to terminal G1.

Connect terminal H to high electrode and terminai L to low
electrode. )

Terminal G must be grounded to the tank if metatlic. When
the tank is non-metallic, terminal G must be connected on
an additional electrode of length equal to the longest elec-
trode.

Wire contacts (G-NO) normaily open and (C-NG) normally
closed into load circuit as required.

ply to AC terminais:

- ENCLOSURE
| R T
. | . N !
o——JIoADF- —H 5ﬁ 2| |
o—{I0aG z ot .
T mE i & = WT_H;“'ENI“
o HOla 2 .7
P B
1
I EARTH GROtep | ) 1]
_ for o i ETTING
NON_HQZ_ABQ,OPE&REA ___ —_—
HAZARDOUS AREA T
CLASS I, GROUPS ALB, C,D; i [ ELECTRODES
CLASS II, GROUPS E, F, G; [ ANE HOLDER
CLASS i}, DIVISION 1 . } -
. * HAZARDOUS LOCATIONS
e 8
REFEI LOW
PROBE PROBE

DUAL INPUT {LATCHING) - PILOT CONTACT
ACTUATED:

Connect incoming AC {120, 240 VAC) supply o AC terminals:
Incoming earth ground to terminal G1.

Wire contacts (C-NO) normally open and (C-NC) nor-
mally closed into load circuits as required.

Connect ihe iatch pilot contact to terminais G-H and -
the unlatch pilot contact to terminals G-L.

ENCLOSIRE
[ sl e
: = S B .
- HofeT I8 I
h@l & &r T e
V2 £ E [ RELAY &
VAC = = TEopo1 o eeor
4TS T
1
NON-HAZARDOUSAREA .~ o
HAZARDOUS AREA {:;:::]_ o
gtimamsace i
CLASS%LDWIS!ON‘I ' [
HAZARDOLUS LOCATIONS L Pl
Latcw | |
PUOT |
11
[
&4
UNLATCH
FLOT
DEVICE
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2 Models
WE77/Ex1-UL

Single Channel, SPDT Relay Output
Housing Style A

WE77/Ex2-UL

Dual Channel, SPDT Relay Outout
Housing Style B

Description

This device is a transformer isolated intrinsic safety
barrier with a built-in amplifier that isolates and
transfers discrete signals from a potentially explosive
area to a safe area. The following discrete inputs may
be used: _

¢ Dry Contact Closures _

* P+F NAMUR Output Proximity Sensors

* Open Collector (Potential Free) Transistors

It may also be used to act as an amplifier/interface
for discrete signals in non-explosive applications.

Operation |

The output changes state when the input signal
changes state depending upon the mode of
operation selected (see functional diagram).

Approval

@LSTED

General Specifications

Technical Data

SUPPLY VOLTAGE 120VAC,-15%+10%/45-60Hz"
The supply is isofated from the input and output

POWER CONSUMPTION  approximately 3.5VA

INPUT

Intrinsically Safe follows
FM Approval Standard No. 3610
and all European Standards

The input is isolated from the output and supply

OPEN CIRCUIT VOLTAGE approximately 8VDC
SHORT CIRCUIT CURRENT approximately 8mA
SWITCHING POINT (S} 1.2mA<S<2.1mA

. (1.7mA typical)

RELAY OUTPUT "~ SPDT

The output is isolated from the supply and input

AC RATING Max. Voltage <240VAC
: : Max. Current <4A
Max. Power <500VA/cos & .75

DC RATING 110V/0.2A
60V/0.5A

S _ . 24V/1.0A
MAX. SWITCHING FREQUENCY 10Hz
RESPONSE TIME Energize approximately 20mS

De-energize approximately 10mS

HOUSING STYLES A& B (See Dimension Page)
OPERATING TEMP. RANGE -13°F to +140°F
MAXIMUM WIRE SIZE @) #16 AWG
HOUSING MATERIAL NORYL SE O
WEIGHT S o
WE77/Ex1-UL 1350z
WE77/Ex2-UL - 1450z
APPROVED FOR Class I, I, I: Division 1 and 2;

Groups A-G Hazardous Locations.

*Other voltages available upon request.




b

WE77/Ex1-UL » WET7/Ex2-UL |

. [
Operation | | E
Mode Condition Changing the Mode of Operation | 1 |

) . P . - . P
rsets?:t(;?:c-:de ?;fvtset A-mode; Qutput energizes with input | Single Chianne! Dual Chamnel I
R-mode option: Output energizes with input Made of Jumper at Terminals | Jumper at Terminais ,
resistance high. Operation . X |
RS-mode option: R-mode with lead breakage A-mode - 3and 4 2and3,7and 8
monitoring of the input. R-mode 4dand 5 3and4,6and7
: ' RS-mode no jumper no jumper .

Lead Breakage Monitor [
Additional circuitry monitors the input current.
Output de-energizes if current falis below 150p.A. i
J
Functional Diagram
A,Rand RS mode i
{comparison between NAMUR inductive, !
NAMUR capacitive sensor and contact c!osure)._
. ;
INPUT «
. Mﬁde‘ﬂi Output LED 3
_ NAMUR Inductive Sensor | NAMUR Capacitive Sensor § Contact Closure Operation " . . i
{
%_ ov | ow |
A . - g
L OFF | OFF -
T __
'}
T L OFF | OFF (
| i g 1 fiil ﬂ R
: bon |
I onN oN
| K [ T
[ ] : [ T ) _ FF {
(5 T = i e s | OF O
' —1 ' ' regular .
' ' o WOp'e'ration o on
10k _
|| =)

T | O T | 5| o | OF | OF

lead

. I 1 breakage OFF OFF f
i il ¥ R

When lead breakage monitoring of a contact closure is desikec_j, the resistor
shown must be connected at the contact closure for proper resuits,

Sl




WE77/Ex1-UL « WE77/Ex2-UL

Connectlion Diagram

WE77/Ex2-UL

Safe Area

. . Lt A """1 ...'.--_ 5o 3
Oparzting Sonwois and _..o ticators: Front View

Jumper for
/ A, R, or RS Mode

Jumpers for
A, R, RS Mode

1

&j%@j?%ﬁi

______; LV el
h|-—’ Relay i I ] Power
Relay AC Power Output 1 Relay - Supply

Ouiput  Supply ~ Qutput 2

{
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Form 3628

Centrifugal Pump, Type R5 1", R5 1-1/4", & R6 1-1/4"
Installation, Operation and Maintenance Instructions
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NOMENCLATURE

RO5 - 10 - 005

CHART A CHART B
005-34 -
-

1 10=1 003 = 1/3 HP
—l_ 12 = 1-1/4" 005 = 1/2 HP
PHASE 15=1-1/2 007 = 3/4 HP
20=2" 010=1HP
015 = 1-1/2HP

020=2HP
030 =3 HP

Model - -

Discharge (See Chart A} —

HP (See Chart B) ——~

ORDERING PROCEDURE

1} Complete part number and description is required when ordering.

2) When a part number is not known or shown in the parts catalog, the complete model and serial number of the
- unit ori which the part is to be used must be given.- : _

3) Send all orders to: Dunham-Bush, inc., Dun_ham Division Parts Department,
P.O. Box 498, 811 E. Main Street, Marshalltown, 1A 50158, FAX: (515) 753-0496 or TELE: (515) 752-4291
4) Prices can be founc_:l in the latest revision of Form 17448 and are for one item or kit_ as applicable.
5) Minimum billing is $50.00.
6) All prices are subject to federal, state, local or other taxes which may be applicable.
7) When order requires special handling {emergency order) contact factory for réfe and delivery.

8) Dunham-Bush reserves the right {o substitute parts if they are interchangeable with those ordered. The invoice
will reflect the cost of the actual part shipped.

_9) Refer 1o the latest revision of Form 1278 ( locafedonbackOfPﬂce sheet) for terms of sale.

INT RODUCTION

The Dunham-Bush Type R5 and R6 are radially split, rehablllty and iife on the particuiar pump application.
single stage, motor mounted centrifugal pumps. All pumps are supplied as compfe{e units including
These pumps are supplied with an end face mechan- mofior.

ical shaft sealinstalled, which is especially selected for

SECTION 1 - PUMP INSTALLATION

A) LOCATION

1. For satisfactory operation of any centrifugal pump it be located as close to the liquid source as possible.
is necessary that adequate "Net Positive Suction

Head" (NPSH) be available at the pump suction con- 2. Adequate head room should be provided forthe us
nection (NPSH is the fotal head in feet absolute, less of installing equipment.

the vapor pressure of the liquid in feet absolute, avail-

able to the pump). For this reason the pump should 3. Adequate space should be allowed for inspection

during pump operation.




B) FOUNDATION

1. The foundation must be solid and substantial
enough to absorb mechanical vibration. In general
concrete foundations are the most satisfactory and
when used, bolts should be supplied which are im-
bedded for pump footing. Bolts shouid be long enough
to insure proper tightening (minimum of six (8) threads
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should protrude beyond nut), and it is recommended
that each bolt (standard or *J"type) be fitted with a pipe
sleeve that is approximately 2-1/2 times the bolt diam-
eter of the sleeve. When using a standard bolt (figure
1) awasher should be used to support the head of the
boit in the sleeve. After the concrete foundation has
beenpoured, the pipe sleeve remainsin place allowing
for alignment with the holes in the motor feet.
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2. When "J" type bolis (figure 2) are used the same
procedure is used except that no washer is needed.

3. If the foundation has been laid, holes may be drilled
and expansion bolts used to anchor the pump fo the
foundation. '

C) MOUNTING PUMP - Foot Mounted

1. Uncrate the pump leaving all instructions attached
and install at its’ place of operation.

+ ko
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2. Locaie the leveling plates and shims at each foun-
dation boit. '

3. Level the motor perpendicuiar to shaft, shimming as
necessary.

4. Levelthe motor parallel to shaft and tighten the nuts
on the foundation bolts evenly.

C) MOUNTING PUMP - Pipe Mounted

1. Horizontal Lines - Normally the pump is mounted
with the motor perpendicular to the ground with the
motor end up. The piping must be adequate to support
both the piping and pump. '

2. Vertical Lines - The motor will be parailel to the floor
and may require additional support other than that
offered by the piping.

D) PIPING

1. Both suction and discharge piping should be as
short and as direct as possible. There shouid be as
few fittings and bends as possible. Bends, where used
should be of the iong radius variety.

2. Piping should be supported near the pump to pre-
vent strains from being transmitted to the pump, and
piping at the pump suction and discharge should beas
large or larger than the openings in the pump.

3. Gate valves and pressure gauges shouid be in-
stalled in both the suction and discharge line to facili-
tate pump maintenance and performance checks.

E) SUCTION PIPING

1. Suction piping must be free of vapor trapping pock-
ets.

2. In horizontal piping ieading fo the pump oniy eccen-
tric-reducers should be used (see figures 3 & 4).

3. The suction pipe must be free from the expansion
of hot fines. '
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4. 1t is recommended that a strainer be installed néar
the pump suction inlet 1o caich scale or other foreign
material. A pressure gauge instalied on each side of
the strainer can be used for measuring the pressure
drop across the strainer. '

5. If a strainer or foot valve is to be used on the inlet
end of the suction line, the free area through the
strainer or valve should be approximately 2-1/2 to 4
times the area of the suction pipe.

F) DISCHARGE PIPING

1. On some installations, a check vaive and balancing
cock in addition to a gate vaive may be required in the
discharge piping. The check vaive would be used to

prevent liquid from running back through the pump in
case of failure of the motor. The balancing cock is

used to control the pumps’ operating capacity by pro-
viding a changeable conirol in the piping system. The
gate vaive would be used in priming, stariing and
shutting down the pump.

2. When valves are required in the discharge line, they
should be located as near as possible to the pump.

3. In some applications when the pump may be oper-
ated with zero flow, provisions should be made for
recirculating a portion of the liquid from the discharge
to the suction of the pump to reduce the possibility of
overheating.

'G) PIPING FOR SPARE PUMPS

1. Spare pumps in high temperature service should be
piped so that hot liquid from the discharge of the
operating pump circulates continuously through a by-
pass to the spare pump and back to the suction of the
operating pump. This can greatly reduce thermal
shock when the spare pump is started.

H) INSTALLING PUMP

1. Make up the piping 1o the suction and discharge
connections of the pump. Al piping must be properly
supported by hangers and hot by the pump. -

2. Wire the pump motor for the voliage required as
specified on the wiring diagram located on the motor
namepiate, or in cover of the miotor terminal box. All
wiring must be in accordance with local regutations. if
the motor is damaged due to improper wiring, the
guarantee is void.

SECTION 2 - PUMP OPERATION

A) Starting Pump

1. Open the suction and discharge valves to the pump.
These pumps have a mechanical seal and must NOT
be run dry. Open the cock at the top of the pump case
to vent out any air.

NOTE: a.lthe pump is above the level of the liquid
to be pumped, close the discharge valve. If the pump
is below the level of the liquid, open the discharge
valve 1-1/210 2 ums.

b. Prime the pump. All air and vapor must
be removed. The pump case and suction pipe must
be filled with fiquid before the pump is started.

2. Rotate the pump shaft by hand (if possible} fo be
sure the pump is not binding. On some models the
_end of the motor shaft has a screwdriver slot. It may
be used to tum the shaft. A check for sticking of the
shaft should also be made after a prolonged pump
shutdown. Close discharge valve, then open slightly.

3. Startthe pump and check for corract rotation accord-

ing to the arrow onthe case. I it is running in the wrong
direction onthree phase current, change any two leads
to the motor. You must disconnect the power before
changing the wiring.

4. Lack of capacity and head may indicate the pas-
sageways of the pump impeller have become clogged
with foreign matter or that the motor speed is low. If
speed of the motor is low, the wiring connections atthe
motor should be checked for miswiring or looseness.
if the pump is wired for 460 volt current, but is actually
operating on 230 volt current, the motor will never
come up to proper speed and may bumn out. I low
voltage occurs, notify local power company. Slugging
of air is another cause of low capacity and head on a
closed system. Be sure the system is properly vented
of ail air - see further notes under Trouble Shooting -
Section V. T

WARNING - DO NOT ATTEMPT TO OPERATE
PUMP WITH SUCTION_VALVE CLOSED!




5. As soon as the pump is up to fuil speed, slowly open
the discharge valve until it is completely open. Do hot
let the pump run with the discharge valve closed.

6. Check the pressure gauges on each side of the
strainer inthe suction line. A pressure drop across the
strainer indicates it is becoming clogged with dirt or
scale. Inthis case, the pump should be shut down and
the strainer screen cleaned or replaced. A clogged
strainer can cause damage to the pump.

7. The pump should be shut down if motor bearings
overheat, if there is undue vibration or noise, or if it fails
to develop its rated discharge pressure at operating
speed.

B) OPERATING AT REDUCED CAPACITY

1. I the pump is connected to a constant speed driver
or motor, the capacity of the pump can be reduced by
throttling the discharge. When throttling the dis-
charge, a by-pass connection may be used to by-pass
sufficient fiquid back to the suction inlet to prevent
overheating.

C) OPERATING ROUTINE

1. Check the bearing temperatures periodically. If
there is overheating, check the motor to insure ade-
quate lubrication. Normal inspection consists of peri-
odic checks of motor lubrication.

2 L_ubricating the pump motor should be done in
accordance with manufacturer's recommendations.

3. Check all seals for leakage.

4. Check the suction and discharge pressure gauges.
If the differential pressure drops critically, shut down
the pump atonce.

D) STOPPING

1. The pump should be shut down rapidly to keep fiquid
in the pump and to prevent the paris from seizing.
After stopping the driver, close the discharge vaive.and
then the inlet valve, in that order. Sometimes it is
necessary to close the discharge valve immediately
after stopping the driver to prevent reverse rotation. If
the pumps are to remain idle underfreezing conditions,
precautions, such as draining the case, should be
taken to avoid damage.

SECTION 3 - MAINTENANCE INSTRUCTIONS

A)R5 & R6 PUMP DISASSEMBLY AND ASSEMBLY
{(Refer to Figures 5 & 6) ‘

1. Disconnect the power to purmp.

2. Close the valves in suction and discharge lines or
drain the system.

3. Remove the 4 hex head screws (7), holding the
adapter (2), to the case {1). Disassemble the adapter
{2), from the case (1 ), by sliding the motor back. -

4. Remove the case O-Ring (5) and clean the O-Ring
surfaces on the case (1), and adapter (2).

5. Remove the plug covering the shaft end in motor.

6. Hold motor shaft fromturning by using a large blade
screwdriver in siot of motor shaft end and remove the
impeller by turning it counter clockwise. Three phase
pumps require heat on shaft to loosen.

7. Remove the adapter (2}, and mechanical seal {4),
from the shaft by first removing 4 hex cap screws (6},
and then pulling the adapter (2), from the motor (9).

8. Remove stationary mechanical seal cup and mating
ring from the adapter (2). ' '

9. Clean the motor shaft and seal bore on adapter with
solvent and inspect for scrapes, nicks and scratches.

Lightly polish the shaft to remove blemi_shes.

continued next page
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10. Lightly lubricate the O.D. of the stationary member
of the new seal. With the seal seat towards the im-
peller, press the seal firmly into the adapter recess.
Make sure that the seat is level and square. NOTE:
EXTREME CAUTION MUST BE EXERCISED NOT
TO SCRATCH, GOUGE OR OTHERWISE MAR THE
SEALING SURFACE OF THE MECHANICAL SEAL
OR LEAKAGE WILL LIKELY RESULT. DO NOT
LUBRICATE EPT SEALS WITH OIL OR VASOLINE.

Figure 5

Place spring holder (8), against the spring. Be sure
the rolied edge faces toward the spring. '

13. Screw the impeller (3), onto the shaft while holding
shaft stationary with screwdriver placed in motor shatt
slot. Make sure impeller is snugged up fight. Use a
screwdriver to pry the spring holder (8), away from the
impeiler to be sure that the retainer isnt caught be-
tween the shaft shoulder and impeller.

14. Place the O-Ring (5), in the case and assemble
pump and moftor to case (1), using 4 hex head cap
screws (7).

11. Mount the adapter (2), on the motor (9), by using
four hex head cap screws (6).

12. To assembie mechanicai seai rotating element (4),-

onto the shatt; Lightly lubricate the I.D. of new bellows
and slide it over shaft with the carbon seal face towards
the stationary seal face until seal faces meet.

Place spring (6), on the rotating member retainer so it
seats properly against the shouider. '

cuP (2)

Figure 6

BELLOWS (4)

DRIVE BAND (7)

15. Remount motor to base.

16. Open valve to pumpand refiltthe system and check
for leaks.

17. Reconnect power to pump.

PARTS

ITEM__PART # DESCRIPTION
C2-4407 CASE Rs-1" CAST IRON
C2-4403 CASE R5-1-1/4" CAST IRON
24395 CASE R6-1-1/4" CAST IRON
C2-4477 CASE R5-1 BRONZE
C2-4478 CASE R5-1-1/4" BRONZE
C2-4476 CASE R6-1-1/4" BRONZE

C2-4375 ADAPTER R5 CAST IRON
C2-4395 ADAPTER R6 CAST IRON

e S S

NN

ITEM . PART # DESCRIPTION
2 ©2-4475 ADAPTER R5BRONZE.
2 (24474 ADAPTER RS BRONZE
2 B25272 IMPELLERRS5 1" BRONZE
3 B25264 IMPELLER RS51-1/4" BRONZE
3 B2:5239 IMPELLER R6 1-1/4" BRONZE
3 B2:5283 IMPELLER RS 1" CAST IRON
3 B25281 IMPELLER R5 1-1/4" CAST IRON

(parts continued next page}

SPRING HOLDER (8)




TEM___ PART# DESCRIPTION
3 B2-5282 IMPELLER R 1-1/4" CAST IRON
3 472 SEAL BUNA-N
3 2044 SEAL EPT
4 2143 SEAL VITON
4 4837 O-RING R5 BUNA-N
5 4901 O-RING R5 EPT
5 4902 O-RING RS VITON
5 4831 O-RING R6 BUNA-N
5 4893 O-RING R8 EPT
5 4804 ~ O-RING R6 VITON
6 753C02A2 CAP SCREW
7  753CO2A3 CAP SCREW
8 4837 PIPE PLUG
8 459 1/3 HP ODP SINGLE PHASE MOTOR
8 460 1/2 HP ODP SINGLE PHASE MOTOR
8 461 3/4 HP ODP SINGLE PHASE MOTOR
8 462 1 HP ODP SINGLE PHASE MOTOR
g 463  1-1/2 HP ODP SINGLE PHS. MOTOR
g 464 2 HP ODP SINGLE PHASE MOTOR

ITEM____PART # DESCRIPTION
g 2770 1/3 HP ODP THREE PHASE MOTOR
9 2771 1/2HP ODP THREE PHASE MOTOR
9 2772 3/4 HP ODP THREE PHASE MOTOR
9 2773 1 HP QDP THREE PHASE MOTOR
9 2774  1-1/2" HP ODP THREE PHS. MOTOR
9 2775 2 HP ODP THREE PHASE MOTOR
9 4551 3 HP ODP THREE PHASE MOTOR
g 459E 173 HP TEFC SINGLE PHS. MOTOR
9 480E  1/2 HP TEFC SINGLE PHS. MOTOR
g 461E  3/4 HP TEFC SINGLE PHS. MOTOR
9 462E 1 HP TEFC SINGLE PHS. MOTOR
9 463E  1-1/2 HP TEFC SINGLE MOTOR
9 464E 2 HP TEFC SINGLE PHS. MOTOR
9 2770E  1/3 HP TEFC THREE PHS. MOTOR
9 2771E  1/2 HP TEFC THREE PHS. MOTOR
$  2772E  3/4 HP TEFC THREE PHS. MOTOR
9 2773E 1 HP TEFC THREE PHASE MOTOR
9  2774E  1-1/2HP TEFC 3-PHASE MOTOR
9 277SE  2HP TEFC 3-PHASE MOTOR
9 4551E 3 HP TEFC 3-PHASE MOTOR

SECTION IV - TROUBLE SHOOTING

Operating troubles and their probable causes are as
follows:

A) INSUFFICIENT OR NO DISCHARGE PRESSURE
1. Wrong direction of rotation.

2. Pump not primed.

3 Air of yépor fn suction line.

4. Suction pipe not submerged enough.

5. Available NPSH not sufficient.

6. Pump not up to rated speed.

7. Too much system head.
B) INSUFFICIENT PRESSURE

1. Wrong direction of rotation.
2. Air or vapor in suction line.
3. Air leaks in suction line.

4. Suction line not submerged enough.

5. Available NPSH not sufficient.
6. Pump not up to rated speed.

7. Mechanical defects; Impeiter damaged, or intemali
leakage (clearances).

C) CAVITATION OR NOISE

1. Air or gas in liquid.

2. Suction fine not filled with liquid.

3. Suction line not submerged enough.

4. Available NPSH not sufficient.

D) PUMP LOSES SUCTION AFTER STARTING
1. Air leaks in suction line.

2. Air or vapor in suction line.

3. $ucﬁon line not submerged enough.

4. Available NPSH not sufficient;

E) EXCESSIVE POWER CONSUMPTION

1. Speed too high.




2. insufficient back pressure. _ 3. Rotating element out of balance.

3. Mechanical Defects; shaft bent, rotating element 4. Shaft bent.
dragging, piping improperly supported.
. 5. Foundation not rigid.

F) VIBRATION _
6. Vibration in the driver.
1. Air or vapor in suction line. _

' _ 7. Wrong location of control vaive.
2. Worn or loose motor bearings.

' 8. Piping improperly supporied
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GRUNDFQS PUMPS MANUFACTURING CORPORATION
5200 E. Shieilds Avenue ' - '
June 20, 2001 Fresno, CA 93727

Telephone: (559) 292-8000
Voicemall:  (558) 292-1865

MORRIS INDUSTRIES INC ~ Admin. Fax: (559) 292-2353
P.O. BOX 278 MRQ Purch, Fax: (559) 292-2801

POMPTON PLAINS, N 07444-0278 PROD. Purch. Fax: {559) 292-1578

RE: Verified Performance Test
Morris Industries Inc. P/O 20955
Grundfos Order No. 671028663, Co. GPU

Enclosed you will find the requested: VERIFIED PERFORMANCE/TEST DATA FOR:

03004708

G1-06-20A

if you have any questions, please feel free to contact me.

~ Kind regards,

Mr. Richard Frias,
Engineering Lab Technician

IV:ENGN“.ABTEST\VEH&HYWDQO\DOGTHI,['}OG

5 Leaders in Pump Technology . 5

13, ER 180 14001
ENVIRONKERT iS50 9001 CERTIFIED
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__ VERIFIED PERFORMANCE TEST - GROUNDWATER PRODUCTS

Verified Test No.: 01-06-20A DATE: June 20, 2001
MODEL No.: 7803-8 SERIAL NO.: P10125US
- GRUNDFOS C0. No.: GPU
PRODUCT No.: 03004208 GRUNDFOS ORDER NO.: 671028663
CUSTOMERNAME:  MORRIS INDUSTRIES INC | |
CusTOMER No.: 600000487 CUSTOMER P.O.: 20955
MoToR: HP: 1/3 PH: 1 VoLTs: 230
| RPM: 3450 HZ: 60 AMPS: 4.0
SERIAL NO.: 01B1828-2958 S.F. AMPs: 4.6
"DATE Cope: — S.F.: 1.75
MANUFACTURER: FRANKLIN MODEL/CAT. NO.: 2445039004
PART No.: 337443920
ENCL.: ———
. DIFF. T
FLOW HEAD AMPS TEST VOLTAGE _
_GPM . FEET L1 L1 .
00 . 2171 35 i
1.0 2125
3.0 200.9
5.0 1732
7.0 142.0
9.0 94.7
TESTED By: Richard E

kengniizbtestiverhyd\2000\000628a.doc

{ VIF0001A | LRD 061697 |
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GRUNDFOS PUMPS MANUFACTUR!NG CORPORAT!ON
) 5900 E. Shields Avenue
J_uneﬂ 20, 2001 Fresno, CA 93727

Telephone: {559) 292-8000

Voicemail:  (559) 292-1865 .
MORRIS INDUSTRIES INC Admin. Fax: (559) 262-2353
P.O. BOX 278 MRQ Purch, Fax: (559) 292-2891

POMPTON PLAINS, NJ 07444-0278 PROD. Purch. Fax: (559) 292-1578

RE: Verified Performance Test
Morris Industries Inc. P/O 20955
Grundics Order No. 671 028663, Co. GPU

Enclesed you will find the requested: VERIFIED PERFORMAN_C_E[T EST DATA FOR;

0
01-06-20C 75038 ~ 03004208

=

=

if you have any questions, please feel free to contact me.

Kind regards, .

GRUNDFOS PUMPS MANUFACTURING CORPORATION

#rchuid] éw 5

Mr. Richard Frias,
Engineering Lab Technician

-ENGN ABTESTWERSHYD\200000074100C

é . Leaders in Pump Technology . @

L8 ER 38D 14001 - L
ENVIRGHMENT 150 s001 CERTIFIED :




E

s®

_VERIFIED PERFORMANCE TEST - GROUNDWATER PRODUCTS

01-06-20C

Verified Test No.: DATE: June 20, 2001
MobEL No.: 7S03-8 SERIAL No.: P1 0125 US
GRUNDFOS Co. No.: GPU
ProoucT No.: 03004208 GRUNDFOS ORDERNO.: 671028663
CUSTOMERNAME: ~ MORRIS INDUSTRIES INC
CUSTOMER No.: 600000487 CUSTOMER P.O.: 20955
MOTOR: HP: 173 PH: 1 VoLTs: 230
RPM: 3450 HZ: 60 AmPs: 4.0
SERIAL NO.: 01B1828-2928 S.F. AMPS: 4.6
DATE CopE: - S.F.: . 1.75
MANUFACTURER: FRANKLIN MODEL/CAT. NO.: 2445039004
PART No.: 337443920
ENCL.: —
~ DIFF. | |
FLOW HEAD AMPS TEST VOLTAGE
GPM__ - FEET L1 L1 T
0.0 :y 2194 3.5
1.0 212.5
3.0 200.9
5.0 176.7
7.0 143.2
9.0 94.7
TESTED ByY:

l:engrlabtestiverhyd\2000\0006263.doé

Richard Frias = -

[VIF 2001 A [ LD ostee7 ]
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GRUNDFOS PUNMPS MANUFACTURING CORPORATION
5900 E. Shields Avenue

June 20, 2001 : Fresno, CA 93727

Telephonae: (558) 292-8000
Voicemail:  (559) 292-18565

E ( Admin. Fax: (558} 292-2353
ggﬁggxlgggSTnlEs INC MﬂrgnPurz. |(=ax: )(559) 292-2891

PROD. Purch. Fax: (559) 262-1578
POMPTON PLAINS, NJ 07444-0278

RE: Verified Performance Test
Morris Industries Inc. P/O 20955
Grundfos Order No. 671 028663, Co. GPU

Enclosed you will find the requested: VERIFIED PERFORMANCE/TEST DATA FOR:

= i Lene e o
01-06-20B - - 03004208

AW

If you have any questions, please feel free fo contact me.

Kind regards,

GRUNDFOS PUMBS MANUFACTU i-?lNG COBPORAT[ON

bt Fe

Mr. Richard Frias,
Engineering Lab Technician

LENGNLABTESTWERSHYD\2000\00711.500

- Leaders in Pump ﬂec_imology é

18 EXED 14001 e
ENVIBOHMERT 150 8001 CERTIFIED
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VERIFIED PERFORMANCE TEST - GROUNDWATER PRODUCTS

Verified Test No.:  01-06-20B DATE: June 20, 2001
MODEL No.: 7503-8 SERIAL NO.: P1 0125 US
| GRUNDFOS Co. No.:  GPU
PrRODUCT NO.: 03004Z08 | GRUNDFOS ORDER NO.: 671028663
CUSTOMERNAME:  MORRIS INDUSTRIES INC |
CustoMerNo.: 600000487 CusTomMER P.O.: 20955
MOTOR:_. HP: 173 PH: 1 VoLTs: 230
RPM: 3450 HZ: 60 AmPps: 4.0
SERIAL NoO.: 01B1828-3008 S.F. AuPs: 46
DATE CopE: S.F.: 1.75
MANUFACTURER: FRANKLIN MODEL/CAT. No.: 2445039004
PART No.: 337443920
ENcL.: —
_ DIFF. ~ : _
FLOW HEAD AMPS TEST VOLTAGE
GEN FEET L1 L1 [
0.0 217.1 28074
1.0 2125
3.0 199.8
5.0 175.5
7.0 1420
9.0 95.8
TESTEDBY:  Richard Frias

:engnilabtesfiverhyd\2000\000626a.doc

[ VIF 000TA | LRD 061667 ]




10/02/9

SVIH4 QHYHOIY

(nd9's'n) mo1d
1]} 6 9 g ¥ £

-
.I/Ifl.r!...,
~N
_ S
=

8-€0S. T1300W SdiINd SOAGNNYD
802-90-10 1S3L TIONVINHOLSHId aZidi3A

05

0ot

0s1

—' 002

092

(1334) avaH TVILNIH3HIg



FILTER EQUIPMENT CO. INC
PO. BOX ATLANTA, GA
WALL, NJ 07719 NAPLES, FL :
(732) 938-7440 (800) 445-9775 ||

Installation, Operating
and Safety Manual
for Liquid Filter Housings

and Fllter Bags
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Introduction and BackgrQUnd

Filtration Systems is glad that you
have selected our products for your
liquid filtration requirements. Qur
products have the most advanced
design features to achieve excellent
resuits for straining, filtering and liquid
clarification applications. By
familiarizing yourseif with this bookiet,
most of your questions about this
equipment wiil be answered.

Our design integrates an over-the-top
inlet and hinged closure which
provides a 360 degree positive seal to
eliminate bypass of unfiltered liquid
around the filter bag. More
importantly, since the filter bagis
situated at the top of the overflow rim

in the vessel, no contamination
reaches the downstream side, even

- during_fi!ter bag changes.

Contamination coliected in the fiiter
bag is then easier to dispose of
without cleaning the vessei.

NOTE: A filter bag that has been used
with a hazardous liquid may contain
residual amounts of this materiaf and
should be handled with the same -
safeguards that would be used in
handling any hazardous and/or toxic
materials i.e., gloves, respirators,
protective eyewear, etc. Filter bags
used for such applications shouid be
disposed of in accoraance with
federal, state or local laws and
requirements.

FEATURES

- Qver-The-Top Inlet

360 degree Hinged Closure with Lid Handie °

"0" Rings in Lid

Investment Casting for Consistent Quality

Lid Stop

Taps for Gauges (Upstream & Downstream)

Vent Valve Tap
Tap for Drain

Glass Bead Blasting for Uniform Finish
T-316 S/S Baskets with Longitudinal Taper

OUR VESSELS ACCOMMODATE STANDARD SIZE FILTER BAGS AS WELL AS HIGH
EFFICIENCY FILTER BAGS AND CARTRIDGES MANUFACTURED BY EITHER 3M COMPANY

OR PALL CORPORATION AND OTHERS,

-




Product Identification

All products are stamped with a
unique serial number and can be
identified by our factory. Below are
samples of the possibie nameplates
that are permanently affixed to the
filter housings.

NOTE: The removal of the nameplate
voids the product of any warranty and
efiminates future identification of the
product.

ASME CODE NAMEPLATE

HATL 80.n0, 9999
1 u _CERTIFIED BY
! MECHANICAL MFG. CORP,
SUNRISE.FLA.
SERWL NO._ 9998
YEAR BUALT - 1ge2
AW P, 150

WAXWORK TEMP, _ 480 |
MIDESIGN METAL TEWP. ~20°F AT_150_PSI|

Identifies both the MAtionat Board
Number and the Serial Number of the
vessel. It also designates the working
pressuras and temperatures of the
vessel within safe limits. A “UJ" stamp
indicates that the vessel has been
designed and manufactured in
accordance within the guidelines of
ASME Code Section 8, Division 1.

NOTE: Any repair or modification of
housings with an ASME code plate
will void the housing of its ASME code
status and may cause an urisafe
condition in the usage of this vessel.

NON-CODE NAMEPLATE

FILTRATION SYSTEMS
MECHANICAL MFG. CORP

SUNRISE,FLA.
305~572~2700

SERIAL NO. 8989 .
MAXIMUM PRESSURE_____ _PsI
MAXIMUM TEMP. 250 °F

Identifies the serial number of the -
vessel as well as the working
pressures and temperatures of the
vessel within safe limits.

3-A SANITARY SYMBOL PLATE

- NUMBER 10~03

--dentifies the vessel as having been
designed and buiit in accordance with
3-A Sanitary Standards, establishing
design and fabrication criteria for
Cleanability of product contact
surfaces for dairy quality products.




If It is not an
: The—-Top Inlet,

er-
itis not Filtration:..

-

_ _ _ o — Handle
COMPONENT PARTS OF A
FILTRATION SYSTEMS

—Rin 1 4 :
FILTER VESSEL °hings /4 NPT UPSTRE&M

Gauge Port
1 / 4" NPT VENT
Support Basket\
1/4" NPT
DOWNSTREAM 0
Gauge Port

Upper Flange x
Connection

(INLET)
ASME Code ——l
Plate 7
] Closure Nuts
-
-
]
Adjustable Tripod
Stand
; Lower Flange
Connection
3/4°NPT w (OUTLET)
Drain Port ' |
4 : * Note: Refer to brochure for
k o specific type of connections

Fﬂiiratmn Sysﬁems z

Division of Mecnamcaf Mfg. Coroorarion

5.




Qperating'lnstrucﬁons

1) Anchor the adjustable tripod stand
to the floor or a base. Be certain to
save additional literature that has
been included with the unit for |
safekeeping and future reference.

2) The direction of fiquid flow is from
the top (inlet) through the bottom
(outiet). NOTE: When making piping
connections be certain nat to bend the
filter vessel in any way, or leaks will
eccur out the back of the filter vessal
“O” Ring.

3) A shut off valve should be installed
before and after the fiiter vessel to
allow the filter bags, cartridges or filter
baskets to be changed.

NOTE: Valved, modular fitter s ystems
allow for individyal housings to be _
Isolated so that there is no disruption
of continuous service. Filter bags may
be replaced one at g time, whife the
other housing(s) are filtering.

4) Flow rates for fitter bags vary by
manufacturer. Determining the
number of vessels for use depends
upon how many fiiter bags will be
used simultaneously. Flow rates for
our fifter housings may be found in the
individual brochures. |

NOTE: Flow rate information is based
cn the filter housing without the fiiter
bag. '

5) Connections: A pressure gauge
should be instatled in the 1/4° NPT
gauge port on the cover. The secand
Préssure gauge shouid be installed in
either the downstream pipeline or in
the 1/4" downstream NPT gauge port
on the filter vessel body. The
difference between the twg gauges
indicates the “pressure differentiaf”
across the filter bag, signaling
‘blinding” and the need for filtter bag
replacement.

A vent valve shouid be instafled in the
1/4* NPT vent port on the cover. As
liquid enters the vessel, air is allowed
to escape through the vent valve to
avoid an air pocket,

GENERAL HULE_S

Initial operating pressure with a clean
filter bag installed in the vessel wil
remain constant until the filter is
approximately 80% “blindeg”.

When the pressure differential
increases by approximately 15-25psi,
the filter bag shouid be changed. This
figure can vary with the manufacturer
of the filter bag. Actual pressure
differential, pressure drops, and the
frequency of filter bag changes can
only be determined by experience in
each individual application.

T e




Operating Instructions

FILTER BAG INSERTION

Insert the filter bag into the support
basket installed in the housing and
form the bag to the contours of the
support basket, making sure to fully
extend it to the bottom. Care shouid
be taken to make sure the filter bag
collar will firmly seat when the
machined face of the cover makes
‘contact with the filter bag.

Itis the action of the machined face
of the cover that compresses and
seals the filter bag into the housing,
providing a quality seal and
preventing bypass around the filter
bag.

LID CLOSING PROCEDURE

Close the cover of the housing,
being careful not to drop it.

Bring all the hold-down boits into
position and hand tighten the rear
boits on the cover. Hand tighten the
front bolts on the cover.

Final torgue should be done by
repeating these steps until the cover
is tightly and evenly closed. This
procedure shouid be followed to
insure complete sealing. We
recommend approximately 30-50 ft.

Ibs. of torque on the hotd-down boits.

STARTING TO FILTER

We recommend opening the upstream
valve (shut-off vaive) before the
downstream vaive (shut-off valve) to
prevent any back flow from occurring.

Vent any air from the housing by using
the vent valve instailed in the cover
and then slowly increase the pressure
in the system.

FILTER BAG REMOVAL

A) Shut off the pressure to
the system

B) Open the drain

Slowly open the 3/4" drain located in
the bottom head of the filter vessej and
capture the liquid in an appropriate
container (i.e., suitable for the filtered
material that you are evacuating).
Safeguards should be taken in wearing
the same type of protective clothing
suitable for the materiaf that is being
handied.

C) Open the vent vaive

NQTE: /f a filter bag Is not changed on
a timely basis it wiil not drain; if this

-happens, remove the filter bag and

pour its contents into the new filter bag,
installed in the vessel, and fiiter jtf




Housing Leaks.... A new filter
housing will not leak. All Filtration
Systems’ vessels are hydrostaticaily
pretested at our factory to eliminate
any problems in the field. if a housing
does leak:

) Check “O" Rings for dirt, cuts or
swelling; if so, replace the “O” Rings.
2) Check the procedure for closing the
lid and apply the recommended
torque pressure and reseal the filter
housing.

3) Check that both shut-off valves on
either side of the system are open for
filtering (Upstream and Downstream).
4) Check ail threaded connections
and redo these threaded connections
with a “leak lock” product. _
3) Check to see if the filter bag is dirty
and “blindeqd”. |

8) Check to see if the casting body is

Troubleshooting

ﬁ——-_‘—-————________
bent; apply a straight edge over the
entire machined face of the vessel
body to see if during piping it was
bent out of line.

Poor Filtration Resuits....

) Check the position of the filter bag
in the support basket to make sure it
is seated flat and fiush at the top of
the vessei to attain g good seal.

2) Check if the filter bag has been
ripped or torn to cause bypass.

3} if there is abnormai!y short filter
bag life you may need to increase the
fitter housing to a larger systemn. Oyr
équipment is desigred for expansion
if required; aiso vajved multi-housing
systems are available to obtain longer
lite from a fiter bag ang eliminate

downtime.

IF YOU HAVE ANY QUESTIONS OR negp
ASSISTANCE PLEASE DO NOT HESITATE To CALL
US (305) 572-2700

Notes on Safety

| Our filter vesseis are designed to be
used safely to fiter liquids under
pressure in accordance with
temperature and pressure restrictions
as stamped on the name plate
affixed to the product,

| NOTE: Improper use of 3 filter

vessel may resuit in injury or
property damaae. Any misuse or
modification of these products will
void both the manufacturer'swarranty
as well as the ASME certification.

if it is an ASME Code vessei,

-Small.amount of the gas

Filtration Systems’ vessels are not
designed for letha service. "Lethal
Service" refers to vessels containing
lethal substances, poisonous gases
or liquids of such 3 nature that a very
or vapor of
the fiquid (mixed or unmixed) is dang-
erous to lite when inhaled. In addition,
substances of this nature which are
stored under pressure or may generate
a pressure, if stored in a closed vessel
are also considered lethal.

The following steps must be taken |
before using this equipment... :




Notes on Safety

1)  Follow the instructions in the installation
and operations manuai.
2) Before pressurizing a filter vessel,
always rmake sure the connections and iid
hardware are securely fastened. Be certain
that the pressure rating of the filter vessel is
greater than the possibis limit you may have
when the filter vessel is "blinded” with a dirty
filter bag. {(If the operating pressure can
exceed the pressure restriction stamped on
the affixed piate, a pressure reiieving device
must be installed.)
3) Wear protective garments, spiash
protection, eye protection and respirators, if
necessary, Hot liquids that splash or spray
can cause burns. Wear protective clothing
and eyewear to prevent contact with a hot
liquid or surface and when changing a fliter
bag. (if the liquid to be filtered emits fumes
or gases, wa further recommend a fume
hood over the filtar vessei)
4) "O" rings (gaskets) are subject to wear
and should be checked each time the filter
bag is changed for dirt, cuts, abrasion or
swelling. Replacement of the gaskets should
be done prior to pressurization of the filter
system. (Be certain that the fluid to be
filtered is chemically and thermaily
- compatible with the filter vessel,*Q* ring
material, and the filter bag material. Fluid
compatibility includes all materials in contact
with the liguid under elevated temperature
and pressure.) R
5) - Always relieve the pressure to the fiter
system before loosening lid hardware,
apening up a fid or removing a filter bag or
cartridge. .
6) Dispose of filter bags property. A filter
bag that has been used with a hazardous
liquid may contain residual amounts of this
material and should be handled with the
same safeguards that would be used in
handling any hazardous andfor toxic
material; Le., gloves, respirators, protective
eyawear, protective clothing, etc... Filter bags
used for such applications should be disposed
of in accordance with federal, state or locaj
laws and requirements.

1) Siga las instrucciones de instatacion vy las
del manual de cperacion.
2) Antes de presurizar e filtro, asegurese
siempre que Ias conecciones, tuberia y iapas,
esten bien sefladas y apretadas. Asegurese
que la capacidad de presion del filtro sea
mayor que la del limite maximo posible cuando
el filtro este "obstruide" debido al sucia _
acumulado en fa bolsa o cartucho usada para
filtrar. (Si la presion de operacion excede Ia
presion de restricion estampada en la placa,
debe ser instalada una vaivula de seguridad),
3) Use equipo protectivo, proteccion anti-
salpique, anteojos de seguridad ¥ equipo
respiratiorio si fuese necesario. Los liquidos
calientes que salpican o se esparcen, pueden
causar quemaduras. Use ropa profectiva Y
protecion para los ojos, previnienda asi
contacto con el liquido o la superficie caliente,
cuande vaya a cambiar la bolsa para flitrar, (Si
el liquido que ha de ser filtrado emite humos o
gases, peligrosos o toxicos, nosotros
recomendamos usar ademas una cubietta
protectiva sobre el filtro.)
4) Los empaques (0" rings) estan sujetos g
deterioro y siempre deben ser revisados
completamente, cada vez que se cambie ia
bolsa o cartucho, en busca de mugre, grietas,
cortadas, abrasion o engrandecimiento. Ei
reemplazo de los empaques, debe ser hecho
antes de presurizar el sistema de filtro. (Esté
completamente seguro que el liquido que va a
ser filtrada, es quimica y termaimente
compatible con el tipo da fiitro usado, los
empaques y el material de las bolsas o
cartuchos usados.) La compatibilidad de Jos
liquidos con el equipo, se refiere a todos los
materiales y componentes que esten en .
contacto con el fiquido inciuso cuando sean
sometidos a aita temperature ¥ presion.
5} Siempre descomprima el sistema de filtro
antes de levantar una tapa, aflojar cualquier
componente, o remover una bolsa o cartucho,
6} Deshagase de las boisas y cariuchos
usados en forma apropiada. 'Una boisa o
cartucho que ha sido usado con materiajes
peligroses o toxicos, pueden contener
Tesiduous de este materiai, ¥ por lo tanto
eben ser tratados con el mismo cuidado con
que serian tratados aquellos materiales
peligrosos y toxicos, por ejempio usando
guantes, proteccion para fos ojos; ropa
protectiva, etcetera. Las bolsas de filtrado
usadas en tal aplicacion, deben ser deshechas
de acuerdo con las leyes federaies, estatales o
locales, y de acuerdo con todos los requisitos.

PFRODUCT WAERANT‘!: IN THE EVENT ANY VESSEL IS FOUND TO Bé bEFECTWE IN MATERIAL OR WORKMANSHIP. FOR A PERIOD QF ONE YEAR
FROM THE DATE OF PURCHASE, FI.TRATION SYSTEMS' ONLY LIABILITY WILL BE TO REPAIR OR REPLACE THE PRODUCT.




