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Do not store or use gasoline or other
flammable liquids and vapors in the
vicinity of this or any other appliance
FOR YOUR SAFETY {j_ :

If you smell gas:

1. Open windows.

2. Do not touch electrical switches.

3. Extinguish any open flame.

4. Call your gas supplier immediately.
WARNING

Improper installation, adjustment, alteration, service or maintenance can cause
injury or property damage. Refer to this manual. For assistance or additional

information consult a qualified installer, service agency or the gas supplier.

IMPORTANT - APPLICATION PRECAUTIONS
The CX burner is designed to fire into small diameter immersion tubes that will
heat water or other aqueous type solutions. It is not intended for use in highly
viscous liquids such as asphalt, molasses or similar products. If in doubt, consult

with Power Flame.

PHOSPHATING APPLICATIONS - The CX burner can be satisfactorily applied to
this type of application but it is essential to be aware of the information in Section

3.2(b).
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STANDARD BURNER RATINGS

NOMINAL RATINGS
SUPPLY (2) | SUPPLY (2) | SUPPLY (2) TYPICAL (3)
GAS PRESS. | GAS PRESS. | GAS PRESS. | HEAT EXCH.
BURNER INPUT (1) REQUIRED | REQUIRED | REQUIRED TUBE
MODEL (BTU/HR) 0-O MODE | L-H-L MODE | MOD MODE SIZE
CX 15 150,000 4.0"W.C. 4.0"W.C. N/A 11/2"
CX 20 275,000 7.0"W.C. 7.0"W.C. N/A 2"
CX 25 475,000 5.0"W.C. 5.0" W.C. 5.5" W.C. 21/2"
CX 30 750,000 6.0" W.C. 6.0" W.C. 6.5" W.C. 3"
CX 40 1,500,000 8.0"W.C. 8.0" W.C. 8.5" W.C. 4"
CX 60 2,500,000 11.0" W.C. 11.0" W.C. 11.5" W.C. 6"

(1) These are nominal ratings and can vary depending upon specific application conditions.

(2) These are pressures required at the gas train supply inlet for natural gas. L.P. gas can also be
supplied but with varying pressure requirements.

(3)Under certain conditions, the heat exchanger tube may be increased to the next larger tube size.

INDUCED DRAFT FANS (Combustion Air Source for CX Burners)

NOMINAL RATINGS*
MOTOR
~ FAN CAPACITY FLOW SUCTION H.P.
MODEL (BTU/HR) (CFM) IN. W.C. 220/440/3/60
142 Q 300,000 70 12" 1.0
142.5Q 1,000,000 250 12" 1.5
144 Q 1,500,000 350 12" 2.0
193 Q 1,500,000 350 24" 3.0
194 Q 3,000,000 700 24" 5.0
195 Q 4,000,000 950 24" 7.5
222.5Q 1,500,000 350 30" 5.0
224 Q 4,000,000 950 30" 10.0

*NOTE: This data is provided for informational purposes only. CX systems fans are specially
designed direct drive high temperature units. No substitutions allowed.

Fan selection is based upon Burner Rating as well as Pressure Drop across the selected heat
exchanger. Both will vary based upon application. The Power Flame Rapid Design System (RDS)
must be used for final Fan Model and Burner Model Selection. The RDS utilizes a computer program
that selects the burner size, heat exchanger configuration and induced draft fan, to ensure maximum
system efficiency and component compatibility. See Fig. 16 Pg. 37 for additional fan information.



1.1 Introduction and General Description (See Fig 1. Pg 22 & Fig.2 Pg 23)

()
Power Flame Type CX gas fired immersion tube burners are designed for high efficiency fluid-—
heating in industrial tanks, baths and vats. Each system consists of an induced draft burner
firing down a small diameter heat exchanger immersed in the liquid. The units are individually
controlled to ensure maximum flexibility and to minimize process operating costs.

A centrifugal suction fan supplies the burner with induced draft combustion air. The volume of
air is controlled by fixed or automatic positioning of a flue gas damper butterfly valve mounted
on the exhaust end of the heat exchanger tube.

The burner controls supplied are designed to meet Power Flame standards. Controls to meet
FM, IRI or other standards are an available option. The burner control system includes a
pressure regulator, safety shut off valve and gas cocks plus fully automatic burner programmer,
ignition transformer and differential air pressure switch. After a suitable prepurge period, the
gas is ignited by a high voltage spark. A rectifying flame rod or U.V. scanner (option) proves
the presence of the flame. The flame is monitored throughout the burner operation. Burner
components are automatically sequenced by the burner programming control.

The fluid temperature is controlled by an immersion thermostat or temperature controller that
switches the burner between high and low settings or off as required. These control devices
are offered as an option available through Power Flame.

Mounted internally, the heat exchanger (supplied by others) passes through the tank wall via a
sealing flange. The burner assembly bolts onto a removable flange on one end of the heat
exchanger and the flue gas damper screws onto the other end. The remaining pipework to th
fan and flue must be completed on site to suit each installation. Remote control cabinet (if
supplied) is factory tested and pre-wired to terminal strips ready for external wiring on site to the
electrical supply, gas train components, fans, thermostats, clocks, etc.

Certain installations are supplied with one suction fan to provide combustion air for more than
one burner. In these instances, each burner may be cycled on and off independently for
maximum temperature control flexibility.

2. BURNER ASSEMBLY

2.1 Description

This unit is supplied ready for connection to the heat exchanger and gas supply. It comprises a
burner head assembly, flame cone and flame tube enclosed within a mild steel body that is
packed with flame retardant sound absorbing material.



2.2

Heavy duty flame rod and ignition electrodes are mounted on the flame cone and their
respective cables pass through the outer case near the rear of the assembly. (The burner may
be ordered with an ultraviolet (UV) scanner in lieu of the flame rod.) A gas pressure test point,
sight port and air proving connection are also provided.

Design Considerations

(a) |Installation (See Fig. 1 Pg 22)

The burner assembly may be fired down either of the two "exiting" heat exchanger legs
except in the following instances:

(i)  If the heat exchanger legs have unequal straight run lengths to the first elbow or
miter, the burner should fire down the longer leg.

(i) The burner should fire towards a swept bend or elbow in preference to a mitered
bend.

(i) If there is any vertical separation between the heat exchanger legs, the burner
should be fired, if possible, down the lower leg.

The burner assembly should be readily accessible and adequate space must be allowed
at the rear of the assembly to permit servicing and start-up. See Fig. 5 Pg 26, Fig. 6, Pg
27 and Fig. 7 Pg 28.

(b) Splashing and Mechanical Damage

The burner assembly is fabricated from mild steel with an enamel finish. A splash guard
is advisable in harsh environments or where tanks contain corrosive or caustic fluid.

Adequate protection from mechanical damage (e.g. by forklift trucks, etc.) must be
provided.

(c) Combustion Air

Combustion air is drawn through the gap between the burner assembly and baffle plate at
the rear of the unit. This gap, once correctly adjusted, must not be altered. See Fig. 5 Pg
26, Fig. 6 Pg 27, Fig. 7 Pg 28 and Fig. 7A, Pg 28A. This gap must not be restricted while
the burner is in operation.

(d) FEresh Air Source

Make certain that an adequate source of combustion air is available and that the fresh air
source is provided in compliance with the controlling authorities. At minimum, we suggest
1/2 square inch free opening per 1000 Btu/hr input. Under no circumstances should the
burner be subjected to a negative ambient air pressure environment. If a negative
ambient air pressure condition exists, or if the combustion air entering the burner carries a
high concentration of matter that could cause fouling of the burner or heat exchanger
tube, a fresh air ducting system should be used. This fresh air burner entrance adaptor is
available through Power Flame. Contact factory for complete information.



2.3 Installation (See Fig. 3 Pg 24)

Refer to the previous section to establish burner location on the most appropriate heat \ )
exchanger exiting leg.

Screw the locknut and connection flange provided onto the end of the heat exchanger firing leg.
Bolt the burner assembly onto the connection flange and rotate it to the desired position.
Tighten the locknut up to the flange to prevent any further rotation. The burner assembly is
designed to operate in any orientation and the final position should be chosen to accommodate
the connection to the gas train.

* The unit is now ready for connection to the gas train, air pressure switch and electrical controls.
If splash guards are required (supplied by others), they should be attached when the installation

is complete.

3. HEAT EXCHANGERS (Supplied by Others)

3.1 Description (See Fig. 1 Pg 22, Fig. 3 Pg 24, & Fig. 4 Pg 25)

(a)

(b)

(c)

(d)

Flange mounted heat exchangers should be supplied fully pressure tested and assembled
complete with fixed sealing flanges and bolts, gaskets, slip-on sealing flanges, nuts and
washers. Heat exchanger tube design should include tube supports appropriately placed.
One method is to weld threaded rod nuts on to the bottom of the tube and at installation
cut the threaded rods to length and screw into the welded nuts. To allow for thermal
expansion, do not weld or otherwise permanently secure the bottom end of the rod to the
tank.

[

Plate Mounted Heat Exchangers

Essentially the same as a flange mounted heat exchanger except the tube assembly is
mounted on a plate to permit installation from outside of the tank.

Selection of Liquid Side Materials

Consult with you“r chemist and/or chemical supplier to determine type of material out of -
which the heat exchanger coil, sealing flanges and gaskets should be constructed - as
well as any precautions necessary to safely heat the solution.

Stress Relieving

If solution is a strong caustic, we suggest heat stress relieving of mild steel heat
exchangers after fabrication. Consult your chemist and/or chemical supplier as
necessary.



3.2 Design Consideration

(@

(b)

(c)

(d)

Heat Exchanger Effectiveness

For maximum effectiveness, the heat exchanger should be installed as close to the tank
bottom as possible unless there is continuous mechanical agitation or pumped circulation

of the fluid.

Sludge

To avoid permanent damage through overheating, the heat exchanger must not come into
contact with any sludge that may collect in the tank.

CAUTION
Phosphating processes can produce sludge and/or scale which -

(1) Builds up on the tank floor.
(2) Adheres to heat exchanger surfaces.

Heat exchanger must therefore be -

(1) Positioned above the anticipated sludge level.

(2) Accessible for cleaning without removal.

(3) On this type of application, we suggest the installation of a stack temperature alarm
device that would alert the operator that his heat exchanger surfaces were beginning
to develop a serious scale build-up and should be cleaned.

IF STAINLESS STEEL HEAT EXCHANGERS ARE USED, IT MAY BE APPROPRIATE
TO POLISH THE OUTSIDE SURFACE (EITHER MECHANICALLY OR PREFERABLY BY
ELECTROPOLISHING) SO THAT CLEANING IS MADE EASIER (USUALLY BY
MEDIUM/HIGH PRESSURE WATER JET, RUBBER OR WOODEN
HAMMER/SCRAPER).

(No hard implements should be used for cleaning polished pipes as once 'scratched' the
polishing process is rendered ineffective and 'stronger’ scale adhesions will result.)

Mechanical Protection

The heat exchanger must not be used to support dip baskets, components, etc. and
should be protected from components that are accidentally detached from conveyors, etc.

Installation

Flange mounted heat exchangers for installation through the tank wall are lowered into the
top of the tank during installation; allowance must therefore be made for the physical size

of the heat exchanger. See Fig. 4 Pg 25.




























































































































































