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HOT OIL UNITS

The Temperature Control Unit (TCU) is an engineered package designed to
provide precise temperature control of your process equipment (process).  It
controls the temperature of the process by circulating a heat transfer fluid to and
from the process.  The TCU will heat or cool (if the cooling option was
purchased) the process by adding or removing heat from the heat transfer fluid
(fluid).

Extreme care must be used in installing this unit and double checks should be
made at every step during installation.  Installers and operators of the equipment
must be thoroughly familiar with the instructions in this manual before
commencing work.  If the correct procedures are followed the unit should provide
many years of trouble free service.

RECEIVING AND INSPECTION

1 Inspect unit for physical damage.
2 The recipient must file damage claims with carrier.
3 Check the supply voltage on unit data plate. Users supply voltage must be

within 10% of voltage noted on data plate.
4 Before hooking up the unit, all pipe connections, flanges, unions and other

Fittings including bolts, which hold bonnets to heat exchangers and all
electrical connections, must be checked and tightened. Although each
machine is operated at the factory before shipment, the constant vibration
during shipment can loosen these items, and it is impossible for us to assure
that they will be tight after the unit is hooked up. It is easy to check these
items before attaching the machine to the load since it will be available from
all sides to do this work.

5 Unauthorized alterations to factory supplied equipment voids warranty.
Consult factory if modifications are required.

INSTALLATION AND COMMISSIONING

NOTE: Installation, commissioning and maintenance should only be performed
by qualified individuals who are versed in local codes and regulations, and
experienced with equipment of this type and nature.

CAUTION: Rotating equipment, hot surfaces and sliding valve stems are a
potential injury hazard.  Use caution when working on or around the equipment
and avoid contact.

It can not be stated strongly enough that a closed loop hot oil system must be
purged of air and moisture prior to operation.  Please follow the steps outlined on
the next several pages and use good sense and caution for all procedures.
Refer to Figure 1.0 and 2.0 as well as the drawings for the TCU located
elsewhere in this manual.
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SETTING

The TCU is designed to be place on level flooring to evenly support the
machine load.  Shimming the unit may be required to correct for non-level field
conditions. Excessive distortion of the framing may lead to premature pump
failure.

Non-portable units have lagging holes so that the unit can be anchored to the
flooring.  Anchoring and foundation design is the responsibility of the installing
contractor or the owner unless specifically contracted from Budzar Industries,
Inc.

ELECTRICAL HOOK-UP

Follow all local and National Electric Codes. First check to see that all switches
are in the off position. The electrical installation consists mainly of hooking-up the
main supply power.  The voltage and frequency of the TCU is indicated on the
nameplate of the machine and must be matched within ± 10%.  The electrical
power taps should be fed to the machine from a fused disconnect switch.  Fuses
must be sized in accordance with the National Electric Code.

The incoming power is to be connected at the main power connections
provided on the TCU.  Budzar offers a variety of incoming power connections;
non-fused disconnects, fused disconnects, circuit breakers and simple power
terminals.  A Licensed electrical contractor or electrician who is qualified for
industrial equipment installation should handle the power wiring installation.
CAUTION: NEC requires that a power disconnect, with lockout capability, be
within sight of the equipment for maintenance purposes.

EXPANSION TANKS

Budzar offers several expansion tank options, refer to Figures 1.0 and 2.0.  If the
expansion tank is a vented design it will need to be located at the highest point in
the system.  This location is required to prevent oil from overfilling the tank and
leaking out the vent cap.  If the tank was not ordered with remote mounting as an
option it may be easy to remove the tank for remote mounting.  Contact the
Budzar Service Department if questions arise related to expansion tank location.

Even when the nitrogen purging option has been purchased, Budzar still
recommends locating the tank at the highest point to simplify venting and
moisture purging of the system.  Further if piping is higher than the tank and the
nitrogen pressure is lost the tank can flood and spill out.

PIPING

Proper piping connections must be made to the TCU.  All piping connections
are labeled and are shown on the drawings located elsewhere in this manual.
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The connections are as follows:

1 Water supply (Cooling water to heat exchangers or pump seal cooling, if
applicable)

2 Water Drain or return (Drain out of exchangers or seal cooling, if applicable)
3 Oil circulation connections  to the process (Discharge and Return out to

load’s)
4 Expansion line to tank and discharge vent line to tank (when remote mounting

tank)
5 Instrument Air, Nitrogen purge, tank offgas/vent (if applicable)

The successful operation of the Fluid Heat Transfer System is largely
dependent upon proper design of the process equipment to be controlled, the
sizing and capacity of the TCU and design of the interconnecting piping.
Improperly designed piping or process equipment can cause failure of the electric
heaters and circulating pumps.  Undersized piping or passages in the process
can make it impossible to obtain close temperature control.  Interconnecting lines
between the unit and process should be piped according to appropriate
specification. It is essential to provide adequate means to relieve expansion and
contraction stresses that occur because of the extreme temperature changes.
Customers piping must not place any additional stress or loads on the TCU
piping, framing and pump(s).  External loads or piping stress can cause
misalignment of the pump(s) and motor assembly, which can cause damage,
excessive wear or premature failure.

The connecting pipes between the heat transfer machine and the process
being controlled must be large enough to:

1 Handle all the heating or cooling necessary to accommodate the maximum
load on the process being controlled without causing excessive temperature
variation across the process.

2 Permit the machine to operate at or near design conditions to insure close
temperature control and to protect the heater and pump.

3 Allow air and moisture to be evacuated from the piping, TCU and process.

As a guideline, the connecting piping or hose should be at least as large as the
connection on the Hot Oil Unit. If it is absolutely necessary to reduce the
connection size, reduce it by one (1) pipe size only, to keep the restriction to flow
at a minimum. Preventing high resistance to flow in the piping system is critical.
If rotary unions, check valves or quick disconnects are in the system piping,
check these items for ability to handle the proper flow rates. The water feed lines
must be free of restrictions that could cause expanding water to create excess
pressure, such as a block valve. Service valves can be installed, or may have
been supplied by Budzar, in the cooling water lines.  The service valves must be
open during operation.  CAUTION: If necessary, install safety pressure relief
valves on the cooling water feed lines.
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Typical cooling water sources are City Water, Well Water, River or Pond Water.
When utilizing of any of these sources, be sure that it is free of contaminates to
prevent system and pump seal cooler fouling problems. An ideal source, when
system-operating temperatures do not need to go below 95° F, is treated cooling
tower water.  Chilled water is required to run the unit at colder temperatures.

FLUSHING AND PRESSURE TESTING GUIDELINES

Flush the interconnecting piping to remove all weld slag, scale and other
foreign material, which may have accumulated in the piping during installation.
Budzar recommends the use of a flushing fluid such as Therminol® FF,
MultiTherm® 100 or equal product for the piping loop and the hot oil unit.

If strainers were not purchased as part of the TCU, permanent or temporary
strainers should be installed in the interconnecting piping to prevent debris from
getting into the pump.  Pipe and weld slag or other hard debris will damage the
pump seal requiring premature replacement.  Pump seals are not warranted.
During the start-up of the unit the strainers will need to be cleaned frequently to
remove accumulated debris.  A drop in pump discharge pressure or cavitation of
the pump may indicate that the strainer(s) are clogged.  Refer to the trouble
shooting section for strainer cleaning guidelines.

Pressure test the interconnecting piping according to the specifications to the
required test pressure, see the steps below. Budzar recommends using the
flushing fluid for the pressure testing of the hot oil unit and piping loop, so that the
system will not be contaminated with excess water.  CAUTION: PROTECT ALL
INSTRUMENTS, SAFETIES AND PROCESS EQUIPMENT, WHICH COULD BE
DAMAGED BY EXCESS PRESSURE.    Even though the unit was pressure
tested at the factory and should not require additional testing, flushing the TCU is
a good idea.

Pressure test the piping as follows:

1. With the TCU and interconnecting piping filled connect a pressure boost
source to a connections on the TCU or piping.  A valve should be installed
to allow for isolation of the pressure source.  An accurate pressure gauge
with the test pressure range should be installed to monitor the pressure.  An
excellent source is a Nitrogen bottle.

2. Allow the Nitrogen to raise the pressure in the piping system to the test
pressure.

3. Isolate the source of pressure.  Check for leaks and repair as necessary.
4. When the piping is free from leaks hold the pressure in the system for a

minimum of one hour.
5. The pressure test must be conducted in a controlled and safe manner to

check the integrity of the piping and to check for leaks. This is done to
minimize the chance of a failure at operating conditions. A failure during
operation may result in the loss of heat transfer fluid, unnecessary down
time, product contamination, loss of property, or injury to personnel.
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FILLING THE SYSTEM

Make certain that compatible heat transfer oil is being used to meet the system
requirements. If any questions arise, contact our Service or Engineering
Department for recommended oils.

Fill the system through the fill/drain valve, which should be located below the
inlet line on the suction side of the pump.  Fill the system at the lowest point in
the interconnecting piping when the TCU is installed higher than the process.  Fill
the piping loop and the hot oil unit and process with thermal fluid from new
containers.  Filling via a pump will speed the filling process, as will the use of
“automatic” air vents, installed at highest points in the piping, these are available
from Armstrong, Spirax Sarco and other manufacturers or can be purchased
from Budzar.  Continue to fill the system while venting the high points until the
system is full.  NOTE: The vent valve on the TCU to the expansion tank must be
opened to allow air to vent from the piping.  If Budzar did not provide the
expansion tank this vent valve must be installed in the field.  The manual bypass
valve for the expansion tank backpressure regulator, if so equipped, should be
open to aid venting and filling.  Check to make sure the fill line valve and the
expansion line to the underside of the expansion tank are open.  Fill the system
until level on the expansion tank shows a level of 1/4 the tank capacity.

Now that the unit has oil in it, momentarily engage the start button on the unit
and observe the pump rotation.  Make certain that the belt or pump coupling
(for long coupled pumps) has been removed before bumping to check
rotation, the impeller can unthread itself from the motor shaft.  For close
coupled pumps the "bumping" must be very brief since the impeller can
unthread itself from the motor shaft.   NOTE:  The alignment of the pump and
motor should be check prior to extended operation of the pump.  The pumps
were aligned prior to shipment but shipping and installation operations may have
caused the pump to become misalign.  Final alignment is not within the scope of
the Budzar supply and must be verified in the field by others.  The correct
rotation will be either stamped on the pump casing or indicated in the pump
section of this manual.  If the circulating pump is running backwards, reverse any
two of the three-phase power input leads where they enter into the control box.
The rotations of the pumps on multi-zone TCU's are tested prior to shipping from
the factory.  It is advisable to correct for improper phase (rotation) at the main
input rather than on the individual pumps.  After correct rotation is confirmed start
the pump, the pressure gauge should indicate a positive pressure which is a
characteristic of the pump and system curves.  If no pressure is indicated stop
the pump immediately, there might be air entrapment starving the pump.  If this
is the case, the system will not operate until the air is released.  Damage to the
pump can occur if it is run without oil in the volute so the air must be purged from
the pump volute.  It may be possible to force the air out by running the fill pump
while bleeding air from a piping high point.  It may be necessary to loosen the top
(2) pump bolts holding the volute together to release the air.  Retighten bolts after
oil seeps by.
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NOTE: The TCU has safeties that prevent the electric heaters from operating if
sufficient flow can not be maintained over the heating elements.  An example is a
pressure switch on the pump discharge, which is wired in the heater control
circuit. Optional safeties include a bypass valve installed in the discharge piping
and flow measuring devices other than a pressure switch.  The bypass valve
limits the backpressure in cases where excessive restrictions are encounter that
could cause damage to the heater and oil.  However, restricted flow to the
process can cause erratic control of the process temperature.

AIR AND MOISTURE PURGING

Start the pump to circulate fluid throughout the piping and the process.  Once
the pump is running the temperature controller, usually mounted in the door of
the electrical enclosure, should be set to a low value (50 °F/20 °C) so that
heating will not occur.  Vent the process equipment and the piping to remove air.
NOTE:  The fill source must be available during this operation since as air is
forced out of the piping system additional fluid will be needed to fill the space.
BE CAREFUL THAT THE LEVEL IN THE EXPANSION TANK DOES NOT
DROP BELOW THE VISIBLE LEVEL.

Once the bulk of the air has been expelled the level in the expansion tank may
need to be adjusted.  Turn off the pump.  Drain or add fluid to the hot oil unit until
approximately 1/3 to 1/4 of the expansion tank is full or if applicable just above
the low-level switch trip point.

Now that the system is completely filled and vented of as much air as possible
ramp the setpoint of the hot oil unit up to 230 °F/110 °C in 25 °F steps.
CAUTION: DO NOT EXCEED THE MAXIMUM ALLOWABLE RAMP RATE
FOR THE PROCESS EQUIPMENT.  At each step hold the temperature constant
and allow the process equipment and interconnecting piping to rise in
temperature and check the level in the expansion tank.  The manual vent valve
on the hot oil unit to the expansion tank should be open to purge air and moisture
from the system.  If applicable the expansion tank backpressure vent valve
manual bypass should also be opened to evacuate air and moisture.  If
applicable, the 3-way cooling control valve should be modulated through the full
stroke several times at every other temperature step to allow for proper venting.
Continue venting as in other steps using extreme caution once the temperature
has exceeded 110°F/45 °C.  This is an important step that may take some time to
complete due to the complex nature of the interconnected process piping.

Continue to operate the hot oil unit at 230°F/110 °C to allow moisture, which is
in the system to boil out.  This may take considerable time since the water must
be forced to the expansion tank, through the manual vent valve on the hot oil unit
discharge pipe, where it can be expelled from the system through the expansion
tank vent.  It may be possible to expel water vapor through automatic air vents at
the process equipment and at the high points in the interconnecting piping.
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CAUTION:  Do not overheat the expansion tank since excessive heating of the
expansion tank can cause oxidation of the fluid.

Once the system has been vented and boiled out, the nitrogen blanket, if
applicable, can be established.  Close the manual vent and backpressure bypass
valves and pressurize the expansion tank from the nitrogen supply system and
verify the pressure settings on the nitrogen regulator and the back pressure
regulator.  The system is now ready to be brought to maximum operating
temperature.  Follow the process equipment manufacturer instructions for
installation and start up of those pieces of equipment.

TEMPERATURE CONTROLLER

Enclosed in this manual is specific information regarding the temperature
controller utilized on this equipment and it contains all information necessary for
proper adjustments and service. If additional assistance is required contact our
the Budzar Service Department.

TYPICAL PRECAUTIONS

Do not energize the heater until the system is filled with fluid. The liquid level in
the expansion tank must be checked continually during the initial start-up
procedure. The liquid level should not exceed the 1/4 mark nor drop below the
1/8 mark on the liquid level gauge. If abnormal expansion of fluid occurs, it is
either because of air or steam (excess water) still present in the system.  Review
the air and moisture purging segment and repeat if necessary.  If the problem
continues shut the pump down and check the air vent valves, if provided, and
pump / motor assembly.

OPERATING

Providing that the flushing, filling and purging sequences are complete the unit
is now ready to be operated.  CAUTION:  Make certain that the vent valve from
the TCU discharge to the expansion tank is closed before raising the unit
temperature.  Excessive heating of the expansion tank can cause oxidation of the
fluid.  Start the pump and set the temperature controller initially to operate at 50
°F for approximately fifteen (15) minutes to establish that the system is
functioning properly.  The first time you start the TCU take amperage readings on
the motor(s) and check all the safety controls and compare these to the copy of
the test report.  If all components are operating as required, begin to heat by
setting the temperature controller at ambient plus 100 °F, take amp. readings on
heater and compare to the test report. If any problem is found with the Heat
Transfer System contact Budzar Industries.  If everything is found to operate
correctly proceed to heat-up the unit and allow fifteen (15) minutes of operating
time at each step of 25 °F before proceeding to the next setpoint change in
temperature.  Continue to raise the temperature until the system reaches 220 °F.
If the pump begins to cavitate it may indicate that water is still trapped in fluid.
Excessive water or air in the system can cause the heat transfer fluid to back-up
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into the expansion tank and thus evacuating the heating chamber.  If this
happens, return to the purging step.  If this problem persists, drain the system
and recharge with new moisture free heat transfer fluid.  Keep in mind that oil
that sits does accumulate moisture.

The TCU may now be operated until the maximum operational setpoint is
attained.  After the initial start-up sequence day to day start-up should just
include turning on the pump and setting the temperature.  A system, which has
been purged and properly maintained, should start right up and operate without
incident.  During heat up the only limitation to temperature ramp rate is the
process and the available heat in the TCU. CAUTION:  Some process equipment
is susceptible to thermal shock, contact the process equipment manufacturer for
ramp rate limitations.

TROUBLESHOOTING

The following points have been noted during previous Installations and
appeared to be the most common installation problems. Please read carefully so
that you can either rectify or avoid them during the installation of your equipment.

1 Lack of circulation and/or temperature control. Readings that rise and fall
over wide spread ranges.

A Improper piping hook-ups, a condition which will cause an apparent lack
of circulation, or lack of control, and can be due to nameplates being
located incorrectly or being improperly interpreted. Trace the piping
system through the transfer system out to the load and back to make
sure that the labels and piping are correct.

B Caused by lack of circulation due to either vapor binding of the system,
restriction in the system or improper piping. Double check all points
concerning air venting and pipe sizing.

C Pump rotation incorrect. Note that a centrifugal pump will develop some
flow regardless of its rotational direction. It will, however, develop
proper flow only in the right direction. Check pump shafts and motor
fans, where rotation can be observed for proper rotation, or use a
discharge pressure gauge in conjunction with a suction pressure gauge
to determine which direction provides the higher discharge pressure.

D Wide temperature fluctuation around set point... control band too narrow
on controller.

2 Machine will not run properly, motor trips overload or blows fuses, electrical
trouble suspected. This, in many cases, is due to the fact that one or more
of the four wires compromising a three phase grounded neutral system has
a loose connection to either terminals or lugs. Please check each wire
following the wire through from source to final termination within the unit
power box. NOTE: Continuity tests are helpful in finding a loose connection.

3 Premature heater failures... failures can normally be attributed to either over
voltage conditions (momentary or consistent), vapor lock in the system or
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lack of circulation in the system. When no heat occurs, raise then lower the
setpoint on the temperature controller to see if the heater contactor
activates. If contactor functions the heater is probably faulty. Heaters
generally fail due to:

1. Heater element defective
A Blockage or restriction to flow path
B Units not full of oil and air in system.

4 The unit will not heat up properly even though the heat indicating light is on,
heating contactor is known to be closed, and amp. reading is found to be
good. This is usually caused by either one of the following two conditions,
the temperature controller is calling for heat and cooling at the same time or
the solenoid cooling valve being stuck in the open position due to dirt or
foreign matter. You can check the temperature controller by this seeing if
both the heat and cool lights are on, if this is the case check the controller
program copy supplied in this manual. Momentarlly close the cold water
supply to the unit and note if it causes the flow of water to stop and the unit
to heats-up properly. The cure is to clean the solenoid valve so that it resets
properly. Additional checks are strainer blockage, contaminants or blockage
in the process such as a mold blockage, uninsulated piping, cool air blowing
on unit, heat sinks, etc.

5 When applicable make sure expansion tank is higher than the load. This is
necessary when system is shut down as to prevent oil from exiting via the
tank.

6 Temperature controls at process-relief valve not seating properly letting fluid
bypass the process.

7 Pump seal leaks - poor fluid quality or operating unit above temp. limits.
8 Tank overflow --

A Too much oil in system
1. Check level at cold start. Tank should be no more than 1/4 full.
2. Check total oil in system. Typically oil expands 10% for every 200

°F. rise in temperature
B Too much moisture in system (overflow occurs around 220-250 °F.

1. Check cooling tubes or jackets for leaks into oil
2. Review procedure for filling system

Flow downstream of unit blocked
1 Check for high discharge pressure readings or open vent valve.
2 Install By-pass

9 Loss of pressure or cavitation of the pump –
A May be an indication of a clogged suction strainer.  Cool the unit down if

possible and stop the pump or stop the pump and allow the unit to cool
naturally.  Isolate the strainer and remove or clean the strainer screen or
basket.  Reinstall the screen and open the isolation valves, air will need
to be purged.  The procedure may need to be repeated several times
before all the debris is eliminated.  It may be possible to "blowdown" the
strainer during hot operations when a strainer blowdown valve was
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purchased.  CAUITON: BE CAREFUL WHEN BLOWING DOWN
STRAINERS IN HOT SERVICE.

B Moisture or air entrained in heat transfer fluid.  Return to the Air and
Moisture Purging section and repeat.

INSULATION (Appendix a)

The system should be started up and allowed to operate at typical
temperatures before final insulating steps are completed.

Selection of suitable insulation requires careful consideration because of the
high operating temperatures and safety considerations involved. Heat transfer
liquids can pose a fire hazard when they contact absorbent insulation materials
at elevated temperatures. Laboratory tests have shown that synthetic heat
transfer fluids have similar fire hazard characteristics of organic fluids when
exposed to absorbent insulation at elevated temperatures. However, in some
instances, syntetic heat transfer fluid was shown to present less of a hazard than
some organic heat transfer fluids.

Nonabsorbent, closed cell insulation such as cellular glass is the preferred
material for systems operating at high temperatures.  Closed cell insulation, at a
minimum, is recommended for installation at all flanges, valves and connections.
Fiberglass insulation may be used provided that it is sealed to prevent saturation
from dripping fluid.  In addition metal jacketing with high temperature caulking is
the minimum recommendation for sealing or install fiberglass insulation only were
it is not exposed to dripping fluid.

Additional measures to eliminate liquid leakage into insulation from potential
problem areas such as valve packing glands, flange gaskets and instrument
connections include:

1 Eliminating the source of the leakage as soon as it occurs. This may require
additional and proper tightening of flanged or screwed connections,
replacement of leaking gaskets and repacking of valve stems with high
temperature packing material.

2 Covering insulation in those areas where leaks are most likely to occur,
using a hydraulic setting, oil-resistant cement or nonabsorbent shielding.

3 Establishing a system for regular inspection and maintenance of heat
transfer equipment and piping to detect leaks at the earliest opportunity and
replace any oil-soaked insulation.

FILTRATION (Appendix b)

Under proper use conditions, the heat transfer fluid generates no solid
materials by itself.  However, rust, mill scale and other contaminants can be
present or can be accidentally introduced into a heat transfer system.
Interconnecting piping design should include a filter or at a minimum, flanges and
valves for future filter connections.
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Budzar offers two basic filter options. A filter can be designed to operate at the
highest expected temperature of the system and left on-line continuously.  Or, a
lower temperature filter can be installed that is by-passed when the system is
hot.  A lower temperature filter provides greater capacity, fewer leaks and smaller
particle size retention at lower initial cost.  Generally, filtration down to 10-micron
is required to get contaminants and fine particulate out of the liquid.

HEAT TRANSFER SYSTEM CLEANOUT (appendix c)

Cause of System Fouling

Even when proper heat transfer fluids are selected, improper or abnormal
operating conditions can cause the heating system to develop fouling on the heat
transfer surfaces, which may require a system cleanout.

The most common causes of system fouling are:

• overheating the heat transfer fluid
• contamination by process chemicals or other heat transfer fluids
• oxidation of the heat transfer fluid

Heat transfer fluids are affected by oxidizing conditions.  Should extensive
oxidation occur from air contacting hot fluid, a carbonaceous residue will form
and adhere loosely to the system heating surfaces requiring cleanout of the
system.  Thermal breakdown of the fluid is less common than oxidation of these
fluids, but can create carbonaceous deposits within the system.  Contamination
from process fluids or other heating media may contribute to fouling of a system.
Incompatibility of the fluid chemistries involved may dictate changing to fresh
heat transfer fluid.  This requires reclamation and or disposal of contaminated
heat transfer fluid and refilling the system with new fluid.

Corrective Action

The decision to clean the system to remove troublesome solids that affect
pump seal performance and foul the heating surfaces or to replace contaminated
heat transfer fluid must be the judgment of the customer.  The method of
cleaning is dependent upon the degree of solids buildup and surface fouling.

Cleaning Methods

Four (4) methods of "cleaning" a system are offered depending upon the
degree of fouling or contamination of the heat transfer fluid.

1 Draining of old fluid and refilling with fresh heat transfer fluid.  This method
is the easiest and least expensive.  Solids in the fluid can be removed by a
hot and rapid draining.  Addition of new fluid provides a small degree of
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cleaning action on slightly fouled heating surfaces. This method can also be
effective in converting a TCU to a different brand of heat transfer fluid
(assuming heating surfaces are clean).  Make certain that the fluids have
similar properties including but not limited to; chemistry, heat transfer
capability, maximum bulk and film temperature, viscosity and thermal
expansion coefficient.

2 Fluid flush method involves flushing the system with a small amount of the
heat transfer fluid to be used to fill the system. Isolation of system
components is desirable to avoid using large quantities of flushing heat
transfer fluid. This method is effective for new systems where surfaces are
not heavily fouled.

3 Solvent cleaning - this method is useful to clean or flush a lightly soiled
system. Chlorinated solvents are to be avoided with all heat transfer fluid.
Typical solvents used are:

• Therminol® FF
• MultiTherm® 100
• Low flammability solvent compatible with the old and new fluid
• kerosene

CAUTION: USE EXTREME CAUTION WHEN FLAMMABLE SOLVENTS
ARE USED FOR CLEANING SYSTEMS.  FOLLOW NATIONAL FIRE
PROTECTION GUIDELINES IN PREPARING THE AREA BEFORE FILLING
OR OPERATING TCU DURING CLEANING OPERATIONS.

Caution: solvents used should be completely removed from the system
prior to charging with heat transfer fluid.

4 Chemical cleaning - this method is effective in cleaning heavily fouled
heating surfaces. The service can be purchased from

• Halliburton

or can be done in house using:

• Oakite cleaning products
• caustic soda and soda ash

Consult the Yellow Pages under chemical cleaning for the local Halliburton
representative or cleaning chemicals from Oakite. The recommended
Oakite Products cleaning procedure is attached as is the caustic soda, soda
ash procedure.

Caution:
• Mechanical agitation by high velocity flow or air injection is

necessary to loosen difficult soils
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• Cleaning products must be completely removed from the system
prior to charging with heat transfer fluid.

• Water, while not detrimental to heat transfer fluid, must be
completely removed to preclude startup-pumping problems.
Extensive air and moisture purging may be required to bring the
TCU and process equipment back online.

• We cannot guarantee that chemical cleaning will remove all surface
soils in the heating system. The customer should consult with the
representatives of the cleaning service selected.

• The cleaning agents used may affect certain metals in the system
such as copper and aluminum.

Chemical Cleaning - Caustic Soda and Soda Ash

1 Fill empty system with cleaning solution containing 5-lb. caustic soda and 5-
lb. soda ash per 120 gallons of water.

2 Initiate circulation and heat liquid to 180 ° F.
3 Circulate 24 hours, periodically drain fluid from a low point and replace with

clean water.  Continue this operation until the fluid in system is clear (about
24 hours).

4 When fluid in system is clear, raise temperature to 215 ° F to 225 °F. stop
pump and heater.

5 Quickly drain system, open all vents and allow residual heat to dry system.
6 Assure system is drained. Budzar recommends purging the system with

compressed air, which has been dried to 40oF dewpoint, or lower and re-
heated to 100 oF.  Follow up the air purge with dry nitrogen.  Longer
moisture purging times will be required, if the system is not dried out prior to
filling, when water based cleaning has been used.

7 Fill with heat transfer fluid selected.  Commence with air and moisture
purging sequence.

8 Verify that the pump seal(s) are not leaking and replace if necessary.  Verify
that all of the safeties are working properly.

Contaminated Fluid

Thermally damaged or contaminated heat transfer fluid can often be reclaimed
by distillation methods. Fluid contaminated by insoluble particles can be cleaned
by filtration. Water can be removed from heat transfer fluid by increasing
temperature and flushing water from fluid as steam or can sometimes be
removed by settling and separation methods. Consult your local heat transfer
fluid Specialist for guidance.

Cleaning Services Contact List:

Companies providing cleaning materials and services can often be found in the
Yellow Pages of the phone directory under such headings as Cleaning
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Compounds, Cleaning Systems and Chemical Cleaning. Several companies
offering nationwide cleaning products and services are listed below:

Dowell Schlumberger
10165 Harwin
Houston, TX 77036
(713) 995-5855

Halliburton Industrial Services, Inc.
P.O. Box 297
Duncan, OK 73536
1-800-932-5326

Main Tech International, Inc.
P.O. Box 1566
LaPorte, TX 77571
(713) 471-6380

Oakite Products, Inc.
50 Valley Road
Berkeley Heights, NJ 07922
(201) 464-6900

Powerlance International, Inc.
5517 Newport
Houston, TX 77023
(713) 921-4030

RETSCO Industrial Chemical Cleaning Service
12237 FM 529
Houston, TX 77041
(713) 466-0358

Union Carbide Industrial Services Company (UCISCO)
222 Pennbright
Suite 250
Houston, TX 77090
(713) 872-2100
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Safety Apparel:
Insulated work gloves when handling hot
bearings or using bearing heater

Heavy work gloves when handling parts with
sharp edges, especially impellers

Safety glasses (with side shields) for eye
protection, especially in machine shop areas

Steel-toed shoes for foot protection when
handling parts, heavy tools, etc.

Other personal protective equipment to protect
against hazardous/toxic fluids

Coupling Guards:
l Never operate a pump without a coupling guard

properly installed

Flanged Connections:
Never force piping to make a connection with a
pump

Use only fasteners of the proper size and
material

Ensure there are no missing fasteners

Beware of corroded or loose fasteners

Operation:
e Do not operate below minimum rated flow, or

with suction/discharge valves closed

a Do not open vent or drain valves, or remove
plugs while system is pressurized

Maintenance Safety:
Always lock out power

Ensure pump is isolated from system and
pressure is relieved before disassembling pump,
removing plugs, or disconnecting piping

Use proper lifting and supporting equipment to
prevent serious injury

Observe proper decontamination procedures

Know and follow company safety regulations

Observe all cautions and warnings highlighted in
pump Installation, Operation and Maintenance
Instructions.



This manual provides instructions for the Installation, Operation, and Maintenance of the
Goulds Models 3196, CV 3196, LF 3196, NM 3196,3198,  and 3796. This manual covers the
standard product plus common options that are available. For special options, supplemental
instructions are supplied. This manual must be read and understood before installation
and start-up.

This instruction manual covers six different pump models that all have a common power end.
Most assembly, disassembly, and inspection procedures are the same for all the pumps.
However, where there are differences, they are called out separately within the manual. The
design, materials, and workmanship incorporated in the construction of Goulds pumps makes
them capable of giving long, trouble-free sewice.  The life and satisfactory service of any
mechanical unit, however, is enhanced and extended by correct application, proper
installation, periodic inspection, condition monitoring and careful maintenance. This instruction
manual was prepared to assist operators in understanding the construction and the correct
methods of installing, operating, and maintaining these pumps.

Goulds shall not be liable for physical injury, damage, or delays caused by a failure to
observe the instructions for installation, operation, and maintenance contained in this
manual.

arranty is valid only when genuine Goulds parts are used.

.Jse of the equipment on a service other than stated in the order will nullify the warranty,
unless written approval is obtained in advance from Goulds Pumps.

Supervision by an authorized Goulds representative is recommended to assure proper installation.

Additional manuals can be obtained by contacting your local Goulds representative or by
calling I-800-446-8537.

THIS MANUAL EXPLAINS
m Proper Installation
W Start-up Procedures
6 Operation Procedures
m Routine Maintenance
q Pump Overhaul
q Trouble Shooting
q Ordering Spare or Repair Parts
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These pumps have been designed for safe and
reliable operation when properly used and maintained
in accordance with instructions contained in this
manual. A pump is a pressure containing device with
rotating parts that can be hazardous. Operators and
maintenance personnel must realize this and follow
safety measures. Goulds Pumps shall not be liable
for physical injury, damage or delays caused by a
failure to observe the instructions in this manual.

Throughout this manual the words Warning,
Caution, and Note are used to indicate procedures or
situations which require special operator attention:

Operating procedure, practice, etc. whick,  if not
correct/y followed, could result in personal
injury or loss of life.

CAUTION

NOTE: Operating procedure, condition, etc.
which is essential to observe.

EXAMPLES

Pump shall never be operated without coupling
guard ins talied correctly.

A CAUTION ,
Throttling flow from the suction side may cause
cavitation and pump damage.

NOTE: Proper alignment is.essential for long
pump life.

Operating procedure, practice, etc. which, if not
followed, could result in damage or destruction
of equipment.

Personal injuries will result if procedures
outlined in this manual are not followed.

NEVER apply heat to remove impeller. It may
explode due to trapped liquid.

NEVER use heat to disassemble pump due to risk
of explosion from trapped liquid.

NEVER operate pump without coupling guard
correctly installed.

NEVER operate pump beyond the rated conditions
to which the pump was sold.

NEVER start pump without proper prime (sufficient
liquid in pump casing).

NEVER run pump below recommended minimum
flow or when dry.

ALWAYS lock out power to the driver before
performing pump maintenance.

NEVER operate pump without safety devices
installed.

NEVER operate pump with discharge valve closed.

NEVER operate pump with suction valve closed.

DO NOT change conditions of service without
approval of an authorized Goulds representative.

ANSIFAM IOM - IO/97 7
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PLEASE REA FOLLOW ALL INSTRUCTIONS BEFORE INSTALLING

PRE-INSTALLAT

1 . Unpack each heater upon delivery. Inspect each heater carefully for shipping damages.
Report any claims to the carrier. Do not operate damaged equipment. Consult WARREN
ELECTRIC CORPORATION for instructions.

2 . Compare the wattage, voltage rating and phase listed on each nameplate against your supply
voltage, phase and the requirements of your installation. Confirm that the sheath material and
watt density of each heater is compatible with the material being heated. Check packing list.

WARNING

ALL ELECTRICAL WORK MUST BE DONE BY QUALIFIED PERSONNEL IN ACCOR-
DANCE WITH THE NATIONAL ELECTRICAL CODE AND APPLICABLE STATE AND
LOCAL CODES.

BEFORE WIRING, SERVICING OR CLEANING THE HEATER(S), TURN OFF POWER
AND INSTALL A LOCKOUT ON THE HEATER CIRCUITS AT THE SERVICE PANEL.
FAILURE TO DO SO COULD ALLOW OTHERS TO TURN ON POWER UNEXPECT-
EDLY, WHICH MAY CAUSE FATAL ELECTRICAL SHOCK.



Each heater shall be installed so that the heated sec-
tion is totally immersed at all times. The liquid level
must always be above the heated portion of the heater
elements by at least several inches. Failure of the
heater cdaultd  occur if this is not done as the heater
may overheat and damage the heating element
sheaths 8r resistance wire inside the sheaths.

Do not bend the heating elements. Consult Warren
Electric Corporation if bending is necessary.

I I
HNSpECTII[ON:  Thoroughly inspect each heater prior
to installation by checking the elements, terminal box,
thermostat and thermocouple (if included). Immedi-
ately report any damage to the freight carrier who de-
livered the heater(s). Any sign of moisture or water
stains on the packaging could be a sign of possible
moisture damage. (See paragraph MOISTURE OR
WETNESS before proceeding or wiring.)

Install each heater (with gasket pro-
vided if flanged, or quality pipe sealant if NPT) in the
tank or vessel. Horizontal installation is preferred, and
proper air venting of flow is essential. If the heater is
installed horizontally, the discharge must be at the top
(12 o’clock) at either end, at or beyond the heated sec-
tion. The inlet should be at or beyond the heated sec-
tion at the opposite end. XMIWRTAIYT:  The heated
plortion  0% the heater elements must remain com-
pletely immersed and completely flooded whenever
energized. If the heater is installed vertically, the di-
rection of flow shall be upward and no air pockets
should exist above the discharge.

Clean the gasket surface before seating the heater. Be
sure each heater is installed properly with a gasket or

Select a contactor enclosure(s) to match the size of the
contactor selected. Also consider whether the en-

pipe sealant. Observe ‘(%p”  Stamp on the flange (if
any). Tighten all flange and electrical connections.

closure should be general purpose, weather or explo-
sion-resistant.

ELECTWKAL:  The applied voltage should not ex-
ceed 10% of the highest heater nameplate voltage. Each
heater circuit should have at least one temperature lim-
iting control. (See paragraph TEMPERATURE CON-
TROL.) If there is a potential of a pressure build up,
possibly due to a closed inlet and/or outlet valve, or

temperature run away due to a control failure, a pres-
sure relief valve, set at a pressure rating below the rat-
ing of the pressure vessel and exceeding the BTU ca-
pacity of the heaters by a minimum of 50% must be
installed directly to the vessel containing the heater.
EXAMPLE based on water: (If other, consult valve supplier.)

100 kw x 3412 BTU/kw-hr=341,200  BTU/hr
341,200 BTU/h x I .5 = 5 11,800 BTUhr

At least one temperature sensor or, preferably, a high
limit control should be in close proximity to the heat-
ing element.

Multiple circuit heaters are to be wired to the color
coded or numbered electrical terminals inside the ter-
minal enclosure.

All wiring shall be done by qualified personnel in ac-
cordance with the National Electrical Code and appli-
cable state and local codes. Each heater  shall b e
grounded in accordance with the National Ekctri-
cd Code. (WEF:  NEC Atiiicles 427,25Qb,  etc.)

Refer to the wiring diagram found on the inside of the
terminal enclosure of each heater and the typical wir-
ing diagrams on the back page of these instructions.

CONTAcT0K9  All heaters operated over 250 VAC
must be contactor operated. Definite purpose
contactors are usually the most economical. Selection
of the ‘proper contactor involves:

Select one or more contactors to handle each circuit or
heater(s). The contactor ampere rating must exceed
the total amperage applied to the contactor contacts
and shall not be rated less than 125 percent of the total
load of the heaters. The contactor coil voltage must
match the control circuit voltage and be limited to 250
VAC. (See page 4 for typical wiring diagrams.)

We recommend using only UL recognized components
such as Square D types DP, DPA & SYD.

E OR WETNESS: Warren Electric heat-
ing elements are manufactured with high quality mag-
nesium oxide. (Continued on page 3...)
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MQXSTujtpE  0lR WETNESS cont... As added pro-
tection, each Warren Electric element terminal end nor-
mally has a flexible silicone moisture barrier just un-
der the terminal insulator. All heaters manufactured
and shipped by Warren Electric Corporation are elec-
trically tested in accordance with UL specifications.

Exposure to weather conditions while transporting or
storage at a job site in an open or unprotected area can
cause water, excessive moisture or condensation to col-
lect in the terminal area. Drying a heater internally
usually requires baking the entire unit at 250 - 300
degrees F for 24 hours. This will usually correct a mois-
ture problem. Drying a heater by operating at low volt-
age has rarely proven successful as the moisture stays
in the cold lead section of the electrical elements in
most cases. An ordinary hair dryer can sometimes be
used to surface dry a terminal area.

If baking is not practical, consult our factory.

Ns heater shall be operated with a resistance to
ground reading of less than 50 megohms. A qualifed
electrician can check the megohm reading.

TE INAL ENCLCGXJRES: The heater has ei-
ther a general purpose, weather or explosion-resistant
terminal enclosure which should have been selected
based on the most extreme operating environment at
the heater terminal area.

That is, a general purpose terminal enclosure can be
used where there is no risk of water or other contami-
nation, hazardous or explosive fumes, etc. It is dan-
gerous to use a general purpose enclosure if the termi-
nal area could be subjected to extreme conditions such
as dripping water or an occasional washdown. The
terminal enclosure selection is the sole responsibility
of the purchaser and installer. Weather or explosion-
resistant terminal enclosures are available but must be
specified at the time of the heater order.

Weather or explosion-resistant terminal enclosures
must be tightly sealed at the cover, conduit openings,
fasteners and all other openings before exDosure  to
adverse conditions. Gasket(s) and weather resistant
washers are provided with weather resistant covers.
Some models have an alternate screw-on terminal cover
and these should have a gasket (included) or a non-
hardening compound shall be put on the cover threads
and the cover must be tightened after wiring.

The heater may have a thermostat(s), thermocouple or
both. Each heater circuit must have a temperature
control to prevent overheating of each circuit. Sec-
ondary safety high-limit manual reset temperature con-
trols are also recommended except where a possible
condition such as freezing or total loss of heat could
become a major problem. Do not exceed the amperage
and voltage rating of the thermostat. If a thermocouple
is used, the type (“J”, “IS’, etc.) must be matched to the
thermocouple temperature controller.

BEIFBW WIRING, SERVICING OR CLEANING THE
HEATER(S), TURN OFF POWER AND INSTALL A
LOCKOUT ON THE HEATER CIRCUITS AT THE
SERVICE PANEL. FAILURE TO DQ SO COULD AL-
LOW OTHERS TO TURN ON PQWER  UNEXPECT-
EDLY, WHICH MAY CAUSE FATAL ELECTRICAL
SHOCK.

DO NOT OPERATE HEATER IF DRY. DO NOT OP-
ERATE THE HEATER UNLESS THE HEATED SEC-
TION OF THE ELEMENT BUNDLE IS g:OM-
PLETELY RSED AT ALL TIMES.

0SPON: After some use, each heater should
be periodically removed from the tank or vessel and
the heater element bundle (the immersed portion of the
heater) should be inspected and checked for coatings
and corrosion. Remove deposits from each heater be-
fore returning heater to service.

The tank and vessel should also be checked and sludge
deposits should be removed. The heaters must not be
operated in sludge.

We suggest that periodic inspections be made to deter-
mine the appropriate frequency for cleaning and that a
new heater flange gasket be installed whenever the
heater flange is removed. The frequency of inspections
will depend on use and i‘luid conditions.

ELECTRICAL: Electrical connections must also be
checked periodically. All connections must be tight,
All terminal ends and connections should be clean of
all contaminants. (Continued on page 4...)
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FLANGE AND SCREW PLUG HEATER INSTALLATION INSTRUCTIQNS

TYPICAL WIRING DIAGRAMS

THREE PHASE
SINGLE PHASE THREE PHASE THREE PHASE TWO DELTA PARALLEL

PARALLEL CIRCUIT DELTA CIRCUIT DELTA SERIES CIRCUIT CIRCUITS
Ll, L2 = RED Ll, L2, L3 = RED Ll, L2, L3 = RED

SINGLE PHASE HEATER WITH THERMOSTAT

HEATER
CIRCUIT (TYP.)

SOURCE L2

(250VAC MAX)

WARRANTY
WARRANTIES: There is no representation, warranty, or condition, of any kind, express or implied, unless otherwise expressly stipu-
lated hereunder. Seller’ssole representation as to equipment sold hereunder is that such equipment is under warranty, for a period of
fifteen (15) months from the date of delivery to buyer, to be free from manufacturing defects if used in accordance with seller’s
recommendations, except that this warranty does not cover switches or elements damaged by short circuit wiring or unauthorized
servicing beyond normal adjustment, and such switches or elements will not be replaced without charge. The obligation of the seller
hereunder is limited to making the replacement or repair, whichever the seller may elect, of any equipment sold by the seller, or any
part thereof, acknowledged by seller to be defective. This warranty does not include or cover reimbursement of expenses incurred by
reason of normal use and service of the equipment, or the expenses incurred in connection with the inspection or transportation of
equipment or any part thereof to be repaired or replaced pursuant to this warranty.

WARREN ELECTRIC CO
Page 4 of 4 36 Franklin Street, P.O. Box 86, Warren, Rhode Island 02885

TEL: (401) 245-3700 FAX: (401) 245-933 1
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RECOMMENDED SPARE PARTS LIST 
 
 

SERIAL #: 200001-2078-1-2  MODEL#: 1OT-2440-GOLSP 
 

DESCRIPTION       PART NUMBER 
 
PUMP SEAL        250-010-0225-S 
 
PUMP IMPELLER       250-010-0225-7-1/4” 
 
PUMP MOTOR   3 HP    250-010-0225 
 
HEATER    24 KW    270-030-0339 
 
EXCHANGER   16.5 SQ. FT.   270-250-0165 
 
RELIEF VALVE   SET @ 125 PSIG  290-030-0184 
 
SOLENOID VALVE       290-010-0206 
 
AIR/FILTER REGULATOR      300-040-0156 
 
CONTROL VALVE       290-120-0608 
 
STRAINER        300-025-0098 
 
PRESSURE GAUGE       310-010-0131 
 
TEMPERATURE INDICATOR     310-020-0006 
 
HEATER FUSE   40A    580-010-0293 
 
PUMP MOTOR FUSE  10A    580-010-0292 
 
PRIMARY FUSE   3.5A    580-010-0291 
 
CONTROL FUSE   6.25A    580-010-0290 
 
TEMPERATURE SWITCH      560-010-0100 
 
RTD         610-030-0160 
 
SCR         550-010-0094 
 
FLOW METER   ½”    310-040-0216 



FLOW METER   1-1/2”    310-040-0220 


