Application Note

BASO Gas Products LLC Issue Date February 22, 2018

Intermittent Pilot Ignition (IPI) and Direct Spark Ignition (DSI)
Applications with Flame Current Probes

Application This document is intended to aid the appliance engineer or
authorized service contractor in an Intermittent Pilot Ignition (IPI) or
Direct Spark Ignition (DSI) application. Pilot burners are
manufactured with a variety of tips and mounting configurations.
Representative types of mounting with standard pilots and DC3
electrodes are illustrated in Figure 1.
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Figure 1: Mounting Position Examples for Pilot Burners
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Good Practice The following are good practice rules for governing the location of
Rules the pilot burner or DSI assembly:

Locate the pilot burner or DSI assembly in a position that has
a fixed relation to the main burner.

Locate the pilot burner in a position that will receive incoming
atmospheric air and not products of combustion from the main
burner. The pilot should be located where it will not be
affected by an excessive draft of incoming air.

Locate the pilot burner or DSI assembly in such a position that
it does not receive the full force of igniting puffs from the main
burner.

Locate the pilot burner or DSI assembly in a position that will
allow ready removal for cleaning.

After When the pilot burner or DSI assembly has been installed, carefully
Installation make the following observations and tests:
1. Ensure the pilot gas readily ignites and that the pilot flame is

sensed, i.e., main valve is energized (IPI application). Ensure
main burner gas readily ignites and is sensed, i.e., main valve
is energized prior to lockout (DSI application).

Ensure the main burner flames do not impinge on any part of
the pilot burner or any part of the DSI assembly, except the
electrodes.

a. Ensure the pilot burner will ignite the main burner under all
pilot burner conditions that energize the main valve relay.
(See the Safety Turn Down Test section.)

b. Ensure the DSI assembly will ignite the main burner under
various pressure and voltage conditions if the main valve is
energized. (See the Delayed Ignition Test section.)
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4. Ensure the pilot burner remains lit and the pilot burner or DSI
assembly does not cycle the main valve:

When the main burner is ignited from a cold start.

When the main burner is ignited with the appliance at the
maximum temperature conditions of operation.

With normal variation in air adjustments of the main burner.

With rapid Off and On operation of the main burner with the
combustion chamber cold.

With rapid Off and On operation of the main burner with the
combustion chamber hot.

With continued operation of the main burner.

5. To ensure proper operation, the pilot burner or DSI assembly
must produce a satisfactory microamperage. See Flame
Current Measurement.

Note: When a pilot is to be applied to an appliance already in the
field, obtain the appliance manufacturers’ recommendations
for the correct pilot specification and location dimensions for
the particular model appliance.

Flame Current When the pilot burner or DSI assembly is applied properly, the

Measurement flame sensor will produce a microamperage. A minimum operating
measurement of 0.8 uA, must be obtained to give trouble free
performance.

Instructions for Flame current of the device can be measured using a standard

Testing Systems microammeter by simply touching the meter leads to the 2 PIN

with Flame labeled FC as shown in Figure 2.

Current Probes . . )
Flame current must be measured with pilot burner lit, but no

main gas flowing (IPI).

Flame current must be measure with flame lit and main gas
flowing (DSI).

Set meter to DC uAmp scale.
Make sure meter leads are positions correctly [+/-].

Recommended Minimum Flame Sense Current of 0.8 uAmp
DC.
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Figure 2: Microammeter Connection

Safety Turn

Down Test A WARNING: Fire or Explosion Hazard. Avoid personal
injury or property damage by making sure the
main burner lights under all pilot burner flame
conditions that energize the main valve relay
and there is no accumulation of unburned
gas. Follow the procedure below to assure
the location of the pilot with respect to the
main burner is acceptable.

Turn Down Test To perform the turn down test:
1. Disconnect the main valve wire from the ignition control.

2. Reduce the flame on the pilot through the use of a pilot valve to
where the main valve relay in the ignition control cycles.

3. Increase the flame on the pilot to where the main valve relay
remains constantly energized.

4. Shut off power and reconnect the main valve lead to the
ignition control.

5. Turn power On and cycle ignition control. With the main valve
energized, main burner gas should ignite in 4 seconds or less
with no excessive flame flash out or damage to the unit.
Conduct test with normal supply pressure to unit.
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Delayed Ignition
Test

450 East Horseshoe Road
PO Box 170
Watertown, Wl 53094

6. If you cannot secure ignition of the main burner within
4 seconds. Then the pilot has been located too far from the
main burner. Relocate the pilot; repeat Steps 1 through 5.

Observe the pilot flame under the various test conditions and
ensure it appears stable at all times. Use a microampere meter to
determine the stability of the pilot flame. During the observation, or
test of pilot performance, position the doors of the appliance in their
normal operating position. Good pilot operation can be affected by
many draft conditions, appliance design, and recirculation of
combustion products.

The DSI assembly application is unsatisfactory if the main burner
does not light within the specified lockout time of the ignition
control. Listed below is the method of determining if the DSI
assembly is located safely with respect to the main burner.
Conduct test with normal supply pressure and voltage to the unit.

A WARNING: Fire or Explosion Hazard. Avoid personal
injury or property damage by making sure
main burner gas ignites instantaneously. This
test should only be conducted by qualified
personnel. Control of the main valve and the
spark source should be remote from the
burner.

To determine if the DSI assembly is located safely:

1. Wire the main valve so it can be powered separately from the
ignition control.

Short the ignition control spark transformer to ground.

Energize the main valve allowing gas to flow to the main burner
and delay spark for various intervals up to the maximum
lockout time of the ignition control. Be sure to delay the spark
a little at a time.

4. Ignition of the main burner gas shall be instantaneous upon
energizing the spark. Main burner ignition should not cause
excessive flame flash out or damage to the unit.

5. If ignition of the main burner gas is not instantaneous when the
spark is energized, the spark gap has been located too far from
the main burner. Relocate the DSI assembly; repeat Steps 1
through 4.
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