INSTALLATION, SERVICE & MAINTENANCE MANUAL
FOR
PHLA SERIES HEATER

Portable Electric Air Heaters for Hazardous Locations

Divisions 1 & 2
Class | Group C, D - Class Il, Groups F & G

Models covered by this manual:
PHLA12 - 3, 5 AND 7.5 KW

PHLA16 - 10 KW
PHLAZ20 - 15, 20 AND 25 KW

WARNING!

READ ALL WARNINGS AND NOTICES.
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IMPORTANT INSTRUCTIONS

When using electrical appliances, basic precautions should always be followed to reduce the
risk of fire, electric shock, and injury to persons, including the following:
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20.

Read all instructions before using this heater.

CAUTION: Hazard of Electric Shock. Disconnect from power supply before servicing or cleaning.

To disconnect heater, turn controls to off, then remove plug from outlet.

Connect to properly grounded outlet (or circuit) only.

CAUTION: High temperatures. Keep cords and all other combustible material, such as furniture, pillows,
bedding, papers, clothes and curtains away from the heater. For safe and efficient operation, keep an open
space around heater of three feet in front and twelve inches at sides and rear.

This heater is hot when in use. To avoid burns, do not let bare skin touch hot surfaces. Use the handle when
moving this heater.

Do not use outdoors.

This heater is not intended for use in bathrooms, laundry areas and similar locations. Never locate heater
where it may fall into a bathtub or other water containers.

A heater has hot and arcing or sparking parts inside. Do not use in areas where gasoline, paint, or flammable
liquids are used or stored.

Always unplug heater when not in use.

Extreme caution is necessary when any heater is used by or near children or invalids and whenever the
heater is left operational and unattended.

Do not operate any heater with a damaged cord or plug or after the heater malfunctions, has been dropped or
damaged in any manner. Return heater to authorized service facility for examination, electrical or mechanical
adjustment, or repair.

Do not run cord under carpeting. Do not cover cord with throw rugs, runners, or the like. Arrange cord away
from traffic area and where it will not be tripped over.

The manufacturer recommends that an extension cord NOT be used with this heater. Avoid the use of an
extension cord as it may overheat and cause a risk of fire; however, if an extension cord is used, it must be
at least the minimum wire size and rating specified in the table listed in these instructions.

To prevent a possible fire, do not block air intakes or exhaust in any manner. Do not use on soft surfaces, like
a bed, where openings may become blocked.

Do not insert or allow foreign objects to enter any ventilation or exhaust opening as this may cause an electric
shock or fire, or damage the heater.

Use this heater only as described in this manual, Any other use not recommended by the manufacturer may
cause fire, electric shock, or injury to persons.

This heater uses a manual reset type limit control, which opens the circuit to the heating element. If any
over- temperature condition occurs. Disconnect the heater, determine cause of overheating and correct the
problem.

Hyperthermia can result in death. Symptoms of hyperthermia include high body temperature, headache,
nausea, vomiting, tiredness, dizziness, fainting, and rapid pulse. If you begin to experience symptoms related
to hyperthermia, turn off the heater and seek medical attention.

To avoid excessive room temperatures which can cause hyperthermia: DO NOT leave product running unattended
in a confined space around infants, or individuals with reduced physical, sensory, or mental capabilities.

IMPORTANT: OWNER SHOULD RETAIN THESE INSTRUCTIONS FOR
FUTURE REFERENCE
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WARNING

To prevent ignition of hazardous atmospheres adhere to the following:

9.

Read and follow the instructions in this manual.

The PHLA Series electric unit heaters have been listed by the ETL and have a maximum operating
temperature of 1650C. DO NOT install heaters where the marked operating temperature exceeds the
ignition temperature of the hazardous atmosphere.

Before opening any enclosure, first disconnect the heater from the power supply.

It is absolutely essential that the high-limit thermostat provided in the heater be left in operation. Never
bypass the high-limit from the contactor coil circuit.

Operate heater only while on a hard flat surface. See “INSTALLATION - MECHANICAL” for tilt limits.

To operate correctly, the heater must be kept clean. When operating in a dirty environment, regularly clean
the finned tubes, fan and fan guard, and motor cooling fan, if provided.

If any fluid leakage occurs, withdraw the heater from service and have it repaired. See “REPAIR AND
REPLACEMENT PROCEDURES - HEAT EXCHANGER CORE” for details.

Never operate the heater with all or any louvers fully closed. Set all louvers to similar angles to obtain
required air flow direction. Stops have been provided in the cabinet side walls to limit the amount to
which the louvers may be closed. DO NOT OVERRIDE THESE STOPS.

Do not operate in atmosphere corrosive to steel and aluminum.

10. Do not operate the heater without proper explosion-proof plugs installed in all unused threaded openings

and all guards secured in place.

INTRODUCTION

APPROVED SERVICE USES

PHLA Series Electric Air Heaters for Hazardous Locations are ETL listed for use in hazardous
locations Divisions 1 and 2, Class 1, Group C, D and Class Il, Groups F and G. For details of the
particular hazardous environments having the potential for explosion, refer to articles 500 through
516 of the National Electrical Code.

MODEL CODING

PHLA 20 480 3 60 25 24 T P D
DISCONNECT SWITCH
PILOT LIGHT
THERMOSTAT
CONTROL VOLTAGE
KILOWATT RATINGS
HERTZ
PHASE
VOLTAGE
FAN SIZE
MODEL SERIES
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DESCRIPTION

The PHLA Series heaters use a permanently sealed, liquid-to-air finned tube heat exchanger core. This consists
of a bottom tank containing three immersion type heating elements and two rows of finned heat exchanger tubes
welded between the bottom tank and a top header tank. A specific mixture of ethylene glycol to water mixture is
placed in the heater core to act as the heat transfer fluid. Heat is transferred to the fluid mixture by the heating
elements causing vigorous convective vapor circulation and condensation within the heater core, ensuring even
heat distribution. The ethylene glycol provides freeze damage protection to -49°F (-45°C). An electric motor
driven fan blows air over the finned tubes to transfer heat to the air flow, thus heating the area.

Over temperature protection is effected by a manual reset capillary type high-limit rated for 6,000 cycles of reliable
service, which is housed in a thermowell tube next to the heating elements. Overpressure arising from excessive
external temperature is relieved by a pressure relief valve provided in the top heater tank.

The heater core assembly is contained in a sturdy steel cabinet which also carries the controls, motor and fan
assembly. A narrow gap safety fan guard is provided to shield all moving parts. Adjustable louvers are provided
to allow directional control of the airflow.

All electrical power is carried by copper conductor wires enclosed in rigid metal conduits. Only within the enclosures
are wires exposed to permit connection to terminals.

NOTE - In order to provide the highest possible outlet air temperatures, yet operate safely in hazardous

atmospheres, these heaters operate in a narrow temperature band between normal operating temperature

and that temperature at which the high-limit control shuts off to limit maximum temperature. It is probable

therefore, that the heater will not operate continuously should ambient temperatures exceed 1040F (400C).
INSTALLATION

MECHANICAL

The PHLA series heaters are designed for use on a hard level surface in an upright position. The maximum out
of plane attitude shall not exceed the values indicated in the following sketch.

1.0"

FLOOR _f
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ELECTRICAL

The PHLA heaters have been designed for explosion proof service, with single and three-phase inputs of 208,
240, 480 or 600 volts. They meet stringent UL823 and UL1278 requirements. However, it is essential that
correct installation procedures be followed to eliminate all potential hazards arising from faulty installation or
misapplication.

Follow these instructions:

1.

10.

The PHLA series hazardous location heater is provided with the required receptacle and plug for power
connection to the heater.

The end user is responsible for providing the cord and connector to the source side of the power connection.

The type of cord used shall be an extra-hard-usage cord Type S,SO,ST, or STO with a grounding conductor.
WARNING

It is imperative that the high-limit (in the heater core junction box enclosure) remain connected in series with the

thermostat, the secondary output of the control transformer and the contactor coils. Under no circumstances

are the heaters to be operated with the high-limit disabled or disconnected.

Proper installation of the heater requires that an adequate grounding conductor be connected from the
source to the ground terminal of the plug attached to the heater.

On all 3-phase heaters, it is necessary to verify that the fan is rotating in the proper direction. If air delivery
is not from the front of the heater, exhange any 2 input wires at the source. Do not needlessly remove the

electric motor conduit box cover. In the event that the motor cover is removed, ensure that it is securely
tightened when replaced.

External electric circuit breaker protection is required. See “TECHNICAL DATA” table and follow code
recommendations. Check nameplate for voltage and amperage.

Follow all applicable electrical and building codes related to the intended use of the heater. Similarly, any
National, State or Local codes must be observed and adhered to.

When doing any work on a heater, including the initial electrical connection, disconnect the electrical current
at the main switch. Where possible lock the switch in the off (open) position and/or tag WARNING to prevent
shock hazards.

Refer to the appropriate wiring diagram to ensure that all connections are as required and securely fastened.
Ensure conductors are of appropriate gauge size. Size all input conductors according to accepted standards
consistent with the temperature rating of the wire being used. Use minimum 900C rated wire. Use copper
conductors.

Confirm that the electrical power supply is compatible with the nameplate rating of the heater to be connected.

Before application of electrical power, recheck all connections to ensure compliance with the wiring diagram
and any code requirements. Make certain that all three conduit box covers are securely in place.
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MAINTENANCE RECOMMENDATIONS

CAUTION - BEFORE UNDERTAKING ANY MAINTENANCE, DISCONNECT THE HEATER FROM THE
ELECTRICAL POWER SOURCE. IF POSSIBLE , LOCK THE MAIN POWER SWITCH IN THE OFF
(OPEN) POSITION AND/OR TAG TO PREVENT SHOCK HAZARDS.

ELECTRICAL

Annually inspect all terminal connections, contactor and visible insulation for damage, looseness, fraying,
etc. as applicable. Retighten any loose terminals and replace or repair damaged or deteriorated insulation.
If contactor contacts are badly pitted, welded together or burned, replace the contactor. Check all explosion
-proof conduit for visible damage and tightness. Contact TPI for replacement parts.

If reduced heat output is suspected, verify the condition of the heating elements by using an amperage
meter to check the current draw of each input line. All input lines should draw approximately equal current
which should agree with nameplate rating. If they do not, one or more of the heating elements could be
burned out. See “REPAIR AND REPLACEMENT PROCEDURES”.

The electric motor is permanently lubricated and thermally protected. Check for smooth and quiet running
at all inspections. Check shaft for bearing play. Replace motor if excessive bearing play is detected.
Contact TPI for replacement parts.

MECHANICAL
Explosion-proof conduit boxes are designed with threaded joints and metal-to-metal contact at lid and cover
joints to prevent an explosion. Do not attempt to install gasket materials of any type at these joints. A light

coating of anti-seize compound is applied to the threads to prevent seizing.

Annually check the tightness of all visible bolts or nuts, in particular the support structure bolts and nuts.
Similarly check the electric motor mounting bolts and nuts.

Periodically, depending on environmental service condition, check the cleanliness of motor, fan and heater

core fins. Clean if required by air jet. Check louvers for tightness and equal angle settings. Check motor
and fan for smooth running. Any unusual noise or vibration must be investigated and rectified.
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REPAIR AND REPLACE PROCEDURES
CAUTION - BEFORE UNDERTAKING ANY MAINTENANCE, DISCONNECT THE HEATER FROM
THE ELECTRICAL POWER SOURCE. IF POSSIBLE , LOCK THE MAIN POWER SWITCH IN THE
OFF (OPEN) POSITION AND/OR TAG TO PREVENT SHOCK HAZARDS.

Should problems arise requiring repair or replacement of any major component, the following procedures should
be followed where applicable:

HEAT EXCHANGER CORE
(Including HEAT TRANSFER FLUID, HEATING ELEMENTS and PRESSURE RELIEF VALVE)

The PHLA Series heater core assemblies have been deliberately designed to permit only limited field service.
Repair and overhaul is intended to only be by complete replacement of the core assembly with either a new or
factory reconditioned core assembly. Such new ore reconditioned core assemblies will be supplied with heating
elements, pressure relief valve, the correct amount of fluid and a new high-limit. Each core assembly will have
been factory assembled, inspected and electrically tested for correct heat output and proper operation of the
high-limit. Because of the equipment and test procedures required to test core assemblies, it is not practical for
cores to be field serviced. Incorrect field service procedures may render a heater potentially hazardous.

The only core assembly field service work sanctioned by the manufacturer is replacement of the capillary
high-limit and cleaning.

To remove the heater core from the heater cabinet proceed as follows:
1. First remove all bolts securing the heater to the cart, remove sheet metal cover over tank head and screw on
covers from the control box and tank head. Then remove the bottom cover.

2. Remove all 5 wires from within the conduit between the upper and lower boxes.

3. The heater core assembly is secured by three 5/16 diameter x 1/2 cap screws; two on one side and one
above the aluminum control box enclosure. Before removing these screws assistance will be required to
support the weight of the core. Heater assembly should be resting on a solid flat surface.

4. With a second person to support the weight of the core assembly, remove the three 5/16 diameter x 1/2
cap screws and have the helper carefully raise the cabinet the heater core assembly from the heater core
assembly.

HEAT TRANSFER FLUID

The heater cores are partially filled with an ethylene glycol/water solution similar to that used in automotive
applications. Oral ingestion of this solution could prove fatal since ETHYLENE GLYCOL IS POISONOUS.
Should ingestion occur, seek medical attention immediately.

Field service of the core assembly with respect to refilling it with fluid is not permissible. A new or factory
reconditioned core assembly must be used and shall be provided by the manufacturer or one of its agents.

HEATING ELEMENTS
In the event of failure of the heating elements it will be necessary to replace the core assembly with a new or
reconditioned unit.

PRESSURE RELIEF VALVE

The pressure relief valve is factory installed and pressure tested. Contact the manufacturer or authorized service
agent should suspected problems occur.
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ELECTRIC MOTOR

Remove the cover lid on the motor junction box and disconnect all the wires. Remove motor guard,
then carefully loosen the union between the motor and control box enclosures. Loosen and remove the
motor mounting bolts and fan guard bolts, being careful not to damage the fan blades. Note the relative
axial position of the fan hub on the motor shaft and remove the motor mounting bolts and fan guard
bolts, being careful not to damage the fan blades. Note the relative axial position of the fan blades.
Note the relative axial position of the fan hub on the motor shaft and remove the fan.

To replace the motor, fan guard and fan assembly, reverse the above procedure. Position the fan on
the shaft to the previously noted position. It is helpful to leave the motor bolts loose while connecting
the union. The back of each fan blade should be about 3/4” from the inside of the fan guard. When
everything is in place, make certain all fasteners are secure and that the conduits have at least 5
threads engaged. Manually spin the fan blade with a screwdriver before application of power to make
certain it does not foul the cabinet or fan guard.

HIGH-LIMIT

The high-limit is rated for operation of 6,000 cycles. Experience indicates that nuisance tripping is
generally not the fault of the high-limit but is usually caused by excessive input voltage, high ambient
temperatures, or an excessively dirty heater core. The high-limit is unlikely to cause any difficulty, but
if it should, follow these procedures:

Gain access to the high-limit by removing the sheet metal cover from the cabinet and the threaded
aluminum cover from the core junction box. Once inside, pull off the two wires attached to the
high-limit. Remove the two screws that retain the capillary high-limit and withdraw it by pulling.

To replace the high-limit, reverse the above procedure. Reconnect the thermostat wires on terminals.
DO NOT OMIT THIS OPERATION AND DO NOT BYPASS.

Never use any replacement high-limit other than one supplied by the manufacturer as the heaters may
be rendered potentially hazardous.

CONTROL TRANSFORMER

PHLA heaters are provided with multi-tap primary transformers on 208, 240 and 480 volt models. If
replacement is necessary, select the voltage tap compatible with the line voltage of the unit and cap off
all unused taps. All 600 volt units are furnished with non selectable dedicated primaries.

NOTE: Transformers secondaries should not be sparked or shorted as they may be provided with
embedded over current protection.

CONTACTOR

A contactor should be replaced if excessive pitting or burning of the contact points is found, or if the coll
has burned out. (Note-the contactor is rated for 100,000 cycles of operation at it full rated capacity).
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REPLACEMENT PROCEDURES - CONTROLS
BEFORE OPENING ANY ENCLOSURE, DISCONNECT HEATER FROM POWER SUPPLY.

Remove top plate located in control enclosure, by removing three (3) No. 8 screws. One of the screws
also retains the grounding lug. Associated wiring must be removed from control block, fuse block,
and contactor. Remove three (3) screws that retain the contactor mounting plate. Remove contactor
mounting plate, which will have two standoff posts and contactor assembled as a unit. The contactor
can be replaced if necessary, at this time.

If transformer or thermostat is to be replaced, remove three (3) screws retaining the plate on which they
are mounted. Both parts will be removed together. If a thermostat is provided, the operating shaft must
be withdrawn through its clearance hole or shaft hub screw loosened to free assembly. Transformer
can now be replaced.

To replace thermostat, loosen bulb retaining clamps, and remove capillary plug retaining ring
located on outside of enclosure. Withdraw thermostat and its capillary bulb through enclosure
opening. Thermostat may be replaced at this time. When reassembling thermostat, retaining
rings should be firmly seated in capillary plug seal grooves on both sides of enclosure wall. In-
side retaining ring should be placed on seal plug before passing capillary bulb through enclosure
opening provided. To prevent any possible shorting of terminals, route thermostat capillary close
to lower enclosure wall. Refer to wiring diagram covering your model. For reassembly reverse the
order to above procedure.
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RATINGS

MOTOR MIN. MAX. MIN. CORD SIZE
MODEL | VOLTS | PHASE | KW HP MOTOR | HEATER | LINE | CIRCUIT | FUSE | TYPE S, SO, ST OR STO
A A NO. AWG*
3 1/4 1.9 14.4 16.3 20.4 25 10
PHLA12 208 1 5 1/4 1.9 24.0 26.0 325 35 8
7-1/2 1/4 1.9 36.1 38.0 47.5 50 8
3 1/4 2.3 12.5 14.8 18.5 20 10
PHLA12 240 1 5 1/4 2.3 20.8 23.1 28.9 30 10
7-1/2 1/4 2.3 31.3 33.6 42.0 45 8
3 1/4 1.5 8.3 9.8 12.3 15 10
PHLA12 208 3 5 1/4 1.5 13.9 15.4 19.2 20 10
7-1/2 1/4 1.5 20.8 22.3 27.9 30 10
3 1/4 1.4 7.2 8.6 10.8 15 10
PHLA12 240 3 5 1/4 1.4 12.0 13.4 16.8 20 10
7-1/2 1/4 1.4 18.0 19.4 24.3 25 10
3 1/4 0.7 3.6 4.3 54 15 10
PHLA12 480 3 5 1/4 0.7 6.0 6.7 8.4 15 10
7-1/2 1/4 0.7 9.0 9.7 12.1 15 10
3 1/4 0.6 2.9 3.5 4.4 15 10
PHLA12 600 3 5 1/4 0.6 4.8 54 6.8 15 10
7-1/2 1/4 0.6 7.2 7.8 9.8 15 10
PHLA16 | 208 3 10 1/4 15 278 | 293 | 366 40 6
PHLA16 | 240 3 10 1/4 1.4 241 | 255 | 318 35 6
PHLA16 | 480 3 10 1/4 0.7 12 127 | 159 20 10
PHLA16 | 600 3 10 1/4 0.6 96 | 102 | 128 15 10
PHLA16 | 240 1 10 1/4 2.3 M7 | 44 55 60 6
PHLA16 | 208 3 15 1/2 1.9 416 | 433 | 544 60 6
PHLA20 | 240 3 15 1/2 2.0 361 | 381 | 476 50 6
15 1/2 1.0 18.0 | 19.0 | 23.3 25 10
PHLA20 | 480 3 20 1/2 1.0 241 | 251 | 313 35 8
25 1/2 1.0 301 | 311 | 388 40 8
15 1/2 0.8 144 | 152 | 19.0 20 10
PHLA20 | 600 3 20 172 0.8 19.2 | 201 | 25.1 30 10
25 1/2 0.8 241 | 249 | 31.1 35 8

* CORD SIZE DETERMINED BY WIRE RANGE OF PLUG
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WIRNG DIAGRAMS
PHLA SERIES
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TERMS AND WARRANTY

RETURNED MERCHANDISE
Goods may not be returned without the company’s written permission. All transportation costs for returned
goods must be paid by the customer:

FREIGHT DAMAGE CLAIMS

Title to goods shipped passes to the consignee upon delivery by the company to the carrier. All claims for short-
ages or damage must be made to the carrier by the consignee. In case of concealed damage it is important that
such damage be reported to the delivering carrier within one week.

IN CASE OF PRODUCT FAILURE

It shall be the obligation of the owner to furnish to the company within the designated warranty period, the
following information:

1. Model number and date of manufacture of product involved.
2. Complete description of the problem encountered with product.

Upon receipt of the above, the company will reply to the owner within a period not to exceed fifteen (15) working
days, the action to be taken by owner.

When requested, it shall be the obligation of the owner to return the defective part to the company within thirty
(30) days after its removal, or otherwise to follow instructions from the company.

12 OF 13 FORM 8383 REV. B ECO 1-8072 09/24



HAZARDOUS LOCATIONS DEFINITIONS

HAZARDOUS LOCATIONS - Areas where the possibility of explosion or fire exists because of the presence of
flammable gases, vapors, or dust etc.

DIVISION 1 - Locations where the hazard is expected to be present during normal production operations, or
during frequent maintenance and repair activities.

DIVISION II - Locations where the hazards would only exist as a result of an accident or other abnormal event
such as a rupture or spillage.

CLASS | - Areas where sufficient quantities of flammable gases or vapors exist in the air to be explosive or ignitable.

» Offshore and land based drilling rigs, petroleum exploration and testing facilities.

* Petroleum refineries, gasoline storage and dispensing areas.

* Industrial firms that use flammable liquids in dip tanks for parts cleaning or other operations.

* Petrochemical companies that manufacture chemicals from gas and oil.

* Dry cleaning plants where vapors from cleaning fluids can be present.

+ Aircraft hangars and fuel servicing areas.

» Utility gas plants and operations involving storage and handling of liquefied petroleum gas or natural gas.

GROUP D - Gases or vapors with specific explosive characteristics grouped together including:

Acetone Cyclohexane Iso Butyl Alcohol Propane
Acrylonitrile Decane Isooctane Propylene
Ammonia Ethano Isoprene Propyl Acetate
Amyl Acetate Ethylene Dicholoride Methane Styrene
Amyl Alcohol Ethyl Acetate Methanol Toluene
Benzene Ethyl Alcohol Methyl Acetate Vinyl Acetate
Blast Furnace Gas  Ethyl Methyl Keytone Methyl Alcohol Vinyl Chloride
Buta - 1:3 Diene Ethyl Nitrite Naphtha Xylene
Butane Heptane Natural Gas

Butyl Acetate Hexane N-Butyl Alcohol

Carbon Monazite Pentane

CLASS Il - Areas which are made hazardous by the existence of combustible dusts.

» Coal preparation plants and other carbon handling or processing areas

e Grain elevators, flour and feed mills.

* Plants that manufacture, use or store magnesium or aluminum powders.

* Plants that have chemical or metallurgical processes, producers of plastics, medicines and fireworks, etc.

*  Producers of starch or candies.

» Spice grinding plants, sugar plants and cocoa plants.

GROUP E - Powdered metals such as aluminum and magnesium, and other metal dusts with similar characteristics.
GROUP F - Dusts such as carbon black, coke, and coal dust.

GROUP G -Dusts, including flour, starch, spices and grain dust.
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