





Section 6: General
Troubleshooting Guide

44

Determining Burner Pattern

Following the appliance manufacturer’s
specification, to establish the correct spray
pattern, try a hollow cone nozzle with an

80° spray angle (a popular angle in the
industry). If the pattern is not satisfactory,
change to a solid cone nozzle. Reducing
nozzle angle in 10 increments from 80° is a
good way to find proper angle. (Mobile home
units usually require 90° spray angles.)

Noisy Flames

Pulsation and thumping or rumbling can be
objectionable to a homeowner. It's possible in
some cases to correct the situation by proper
nozzle selection.

« Check to make sure the pump
pressure is properly set.

« Check the nozzle spray to be sure it is
satisfactory. If the nozzle is clogged, it may
be impossible to ignite the resulting spray.

« Check the spray pattern. Following the
manufacturer'spressure chart, some
burners give delayed ignition with the
hollow cone sprays, in which case a
solid cone nozzle may be the answer.

« Sometimes the next size smaller
nozzle will help. Also, the smaller
droplets will burn cleaner, decreasing
the amount of soot and dirt.

« Installing a delayed opening solenoid
valve on the nozzle line can usually help
pulsation during start-up or shutdown.

Cold Fuel

Outside storage tanks can be a source of
burner problems because liquid fuel becomes
more viscous as the temperature drops. This,
in turn, can result in slow ignition, collapsing
sprays, and noisy flames. There have been
some cases where the liquid fuel was so

cold, it would not flow through the pipe.

Although some success with special
nozzles has been reported, the surest cure
for this problem is to increase the pump
pressure following the specifications, as
an example, to 120-145 psi, utilizing the
chart. The extra energy from the pump
will atomize the heavier fuel, resulting in
better ignition and a more stable flame.
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Delayed Ignition

Check the following items:

« Check for proper electrode setting.

« Check the insulators for cracks or for a
conducting coat of soot or fuel. Cracks
sometimes occur under the electrode
bracket, causing a short circuit.

« Check to see that the combustion air
openings aren’'t too wide open.

\

Figure 19:

Follow burner manufacturer recommended Electrode Settings.

Furnace Room Odors

In the case of furnace room odor, check
these items:

« Check the draft over the flame and
make sure it runs with positive pressure
over the flame. If it's lower than that,
check for obstructions in the flues, or
for poor chimney draft.

+ Check to be sure that the unit is not being
over fired.

« Check to see that there is not too much air
through the burner.

« Delayed ignition also can be a cause
of odors.
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Smoky Flames

Since there are a number of possible causes,
there are several things to check:

Q 69 « Check the air handling parts of the burner.

« Check the combustion chamber or
the burner tube for damage. In the
case of a stainless steel chamber, it
might be burned through in one or

more places. In the case of a brick chamber, some of the bricks
might have become dislodged, leaving openings. Sometimes
a burner retention head will be burned off or warped.

+ Check the nozzle for contamination. If clogged, it could Off Center Flames

produce an off-center flame, resulting in smoke. + These may be caused by off center location of
the nozzle in the burner tube. The nozzle tube or
bracket may be bent or improperly located.

« Going to a size smaller nozzle might eliminate smoke.

- If the heavy flame always appears on the same side in a
particular burner, this is due to a peculiarity of the air pattern
in that burner and can't be corrected by changing nozzles.

« A nozzle contaminated by sludge or other foreign
matter will usually produce an off center flame.

s

Spray Impingement

=)

Figure 20:
Spray Impingement corrected by
using a narrower spray angle

Long Flames

A narrow spray angle always produces a long flame. High
viscosity fuel can also be a cause since the spray angle tends
to collapse. As mentioned before, this can sometimes be solved
by increasing pump pressure and going to the next size smaller
« A solid cone spray pattern in a burner with a hollow air pattern nozzle. Solid cone nozzles also produce a longer flame.

will produce a smoky center in the flame. This can be corrected

by changing to a hollow cone nozzle of the proper spray angle.

« Check to see if nozzle spray angle is too wide for the burner air
pattern. In this case, smoke may form at the side of the flame.
The solution is to select the next narrower spray angle.

« Check for spray impingement on the walls or floor of the combustion
chamber, or at the end of the burner tube. This is a cause of carbon
build-up and smoky flames. It's usually corrected by the proper
choice of spray angle or by going to a solid cone spray pattern. If it's
at the end of the burner tube, you may have to relocate the nozzle.

DELAVAN
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What should I do on a job where it is difficult to clean
up the flame?

1. Check the flame to see whether it is off center (see
discussion of off center flames on page 47).

2. Check the fan blades and if they are covered
with lint and dirt, clean them.

3. If this is a conventional liquid fuel burner, check
for a burned-off retention head.

4. Check the liquid fuel pressure to be sure that it is at least 100 psi.
5. Check for a plugged line filter or pump strainer.

6. If the smoke is at the outside edges of the
flame, try a narrow angle nozzle.

If the smoke occurs at the end of the flame, try a wider spray angle.
8. The burner may have insufficient air capacity for this firing rate.

9. The burner may have too high air capacity for this firing rate. This
would mean that the burner head couldn’t handle a low firing rate.

10. It might just be a very inefficient burner, which
cannot be made to burn clean.

1. The nozzle may be partially plugged, resulting in poor atomization.

12. The liquid fuel may have a high viscosity or it might
be cold, resulting in a collapsing spray.

13. Get sufficient air into the boiler room. If necessary, putin
an air intake pipe with a screen and storm cover.
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The flame in a burner is always off center and
heavy on the right side. How can I find a nozzle that
will straighten the flame?

1. If the flame is always heavy on one side, the nozzle does not cause
it. It would be impossible to make a nozzle spray that is heavy on one
side and always have it come up on the same side of the burner.

2. Check the position of the nozzle in the burner head.
The chances are it is off to one side or the other.

3. With a short burner tube, the air stream may be stronger on one side
than the other. That will give the appearance of an off center flame.

4. If the burner is installed to one side of the combustion chamber, the
flame may also give the appearance of being heavy on one side.

5. If the nozzle spray pattern is off center due to contamination
or any other reason, it may make a flame which is
heavy on one side, but it could be in any direction.

DELAMAN
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How Do You Cure Pulsation?
1. A hollow cone nozzle generally gives greater freedom
from pulsation than a solid cone nozzle.

2. A wider spray angle sometimes helps a pulsating condition.
It may even be necessary to use a 90° nozzle. In this case,
watch for smoke at the outer edges of the flame.

3.Reduce the firing rate to the next smaller
nozzle if it will carry the heating load.

4.The combustion chamber may be too large,
allowing the flame to leave the burner.

5.Higher fuel pressure sometimes helps because
it gives a more stable spray pattern and smaller
droplets, which burn closer to the burner.

6.Be sure there is air intake into the boiler room.

7. Sometimes a flame retention burner will cure or
improve a pulsating or rumbling condition.

I Have a Customer Who Complains of Soot
Particles on the Floor Around the Boiler and Oth-
er Places in the Basement. The Flame is Clean.

What is the Reason for This?

1. Make sure that you have adequate chimney draft so that
there is not a back-pressure in the smoke pipe when the
burner starts. This type of complaint occurs with a long smoke
pipe between the boiler and the chimney. If the smoke pipe
does not have enough pitch, there may be a backpressure
at the boiler connection even with sufficient chimney draft.

2.Check for an obstruction at the point where
the smoke pipe enters the chimney.

3.Cement up all leaks in the boiler setting where
soot might come out on the start.

4.Install a delayed opening solenoid valve or ProTek®
valve in the nozzle line to make smoother starts.

DELAMAN
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by Liquid Fuel Heating
Service Technicians

If the Burner Sometimes Fails to Ignite Smoothly
and Starts with a Puff, What Can be Done to
Improve it?

1.

2.
3.

52

Check the manufacturer’s electrode specifications for spray angle.

Clean carbon and dirt from the points and from the insulators.

The transformer may be weak and not delivering full voltage
or current. If you don’t have another transformer immediately
available, file the electrodes to a sharp point. This will give a
better spark.

Check for cracked insulators. Sometimes an insulator
may be cracked under the electrode bracket and

it is difficult to find. This could cause a high voltage
leak, thus reducing the voltage at the points.

A partially plugged nozzle causing off-center
spray can cause delayed ignition.

Above about 2.50 gph, a hollow cone spray may sometimes
cause delayed ignition. Check with the appliance manufacturer.

The air setting on the burner may be wide open, thus tending to

blow the flame out before it is established. Adjust the air correctly.

Precision Tested. People Trusted.

I Have Tried Firing Fractional Gallonage Nozzles
and They Only Work Two or Three Weeks and
Plug Up. Does Everyone Have that Same
Problem?

1.

First of all, do not remove a nozzle from its vial before you are
ready to install it in the burner. That may contaminate it.

Be sure an adequate supply line filter is installed. This
size of nozzle should have a filter capable of removing
particles over 50 microns. The problem is knowing which
filter will do that. Generally speaking, the paper filters are
finer than the felt or woven filters that are available.

Install a Delavan line filter for extra nozzle protection. Make sure
all trapped air is removed and follow installation instructions.

The Delavan Del-O-Flo™ nozzle may help. It was
designed especially to minimize the usual plugging
problems associated with low flow rates.

Flush or blow out the nozzle line and adapter
before installing the nozzle.

. If the nozzle runs exceptionally hot, find

out why and remove the cause.
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Section 8: Other Delavan
Nozzles Available

Liquid Fuel Burner Nozzles for Industrial Applications

T

Bypassing nozzle with
variable flow rate

Air Atomizing nozzle for
extremely fine spray particle
size at low air pressures

Air Atomizing Nozzle with
a uniform solid cone, spray
angle varies with air pressure

Spray Angles:
30°-90°

Spray Angles:
varies with air
pressure type 70-90°

Spray Angles:
varies with air
pressure type 60-90°

. Permits variable burner
outputs based on
bypass pressure

. Wider spray angles
at lower flow rates

. Less subject

. Produces a solid cone
spray with extremely
fine particle size at low
air pressures and low CFM

. Flow rates, spray angles,
and droplet sizes can be
modified, with limitations,

«  For good atomization of
both light and heavy oils
at higher flow rates

to clogging by variations in air, lift, etc
. Clog-free operation
of low volume due to
large inside passages
Flow Rate @100 PSI #2 Fuel Flow Rate: Flow Rate: 10.0 to 200 GPH

0.75-50.00 GPH
Thread Size: 9/16-24 UNEF
Hex Size: 5/8”

Material:
Brass and 416 Stainless

.20-1.00 GPH at 3-5 PSI
air pressure using lift
height of 1-7"

Air Volume:
.36-102 CFM

Thread: 9/16-24 UNEF
Hex: 5/8”

Material:
Brass and 416 Stainless

Thread Size: 3/4"-20
UNEF & 15/16"-20 UNEF

Hex Size: 7/8” and 11/4”
Adapter Air Inlet: 1/4-1/2 NPT

Adapter Liquid Inlet:
1/8-1/4 NPT

Air Pressure: 20-150 PSI

Material:
Brass, Stainless Steel,
Inconel, and Hastelloy

See Liquid Fuel Burner Nozzle Catalog #1709 for ordering and technical
information, or visit www.delavan.com.

WDA TYPE
NOZZLE

Hollow Cone
Fine Atomization with
no Central Distribution

Spray Angles:
30°-90°

Small Hollow Cone
Nozzle. Consists of five
parts: body, orifice
disc, distributor,
retainer, and strainer.

Flow Rate: 0.40-65 GPH
Nozzle Size: 9/16-24 UNEF

Adapter Treads:
Male Female 1/8-1/4” NPT

Material:
Brass and 416 Stainless

Humidification Nozzles for Liquid Fuel Burner Applications

WDB TYPE
NOZZLE

Soild Cone Producing
uniform distribution across
a wide pressure range

Spray Angles:
30°-90°

Solid Cone Nozzle
Consists of five parts:
body, orifice disc,
distributor, retainer,
and strainer.

Flow Rate: 0.40-65 GPH
Nozzle Size: 9/16-24 UNEF

Adapter Treads:
Male Female 1/8-1/4" NPT

Material:
Brass and 416 Stainless

DELAVAN
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Delavan, part of R.W. Beckett, is a world leader in the design

and manufacture of high quality spray nozzles and fluid

handling systems. Since 1935, we have grown to be one of the
leading spray nozzle manufacturers. Operating from dedicated
manufacturing facilities, Delavan now supplies more than 30,000
different components to thousands of customers in virtually every
manufacturing and processing industry. Our success has been
driven by our outstanding service, our manufacturing flexibility,
and our technical application expertise to ensure our customers
obtain the maximum benefit from the solutions they choose.
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People Trusted.

DELAMAN

SPRAY TECHNOLOG/ES

For more information on our products and help
connecting with a distributor near you, visit
delavan.com or contact us at:

Phone: +1-803-245-4347

US Toll Free Number: +1-800-902-6943
Fox: +1-803-245-4146

General Inquiries: sales@delavan.com

Scan This QR code
to download this
and other Delavan®
product brochures.

0
bs" 1SO 9001 1S0 14001
Quality Environmental
Management Management
Systems
CERTIFIED CERTIFIED

© 2025 Delavan Spray Technologies
Total Look Book a Technical Catalog
Revision 8844AC-2025




