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(57) Abregé/Abstract:

A modular ignition assembly for use in a direct fired make-up heater, having a hot surface igniter disposed adjacent the discharge
ports of a pilot tube for providing a pilot flame. The hot surface igniter is surrounded by a tubular shroud for minimizing the effects of
cold air and high humidity on the performance of the ignition assembly. A flame sensor Is provided for detecting and a sensing the
existence of pilot flame and for controlling the gas flow to the burners accordingly.
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ABSTRACT OF THE DISCILOSURE

PILOT ASSEMBLY FOR DIRECT FIRED MAKE-UP HEATER

A modular ignition assembly for use in a direct fired
make-up heater, having a hot surface igniter disposed
adjacent the discharge ports of a pilot tube for providing

a pilot flame. The hot surface igniter is surrounded by a
tubular shroud for minimizing the effects of cold air and
high humidity on the performance of the ignition assembly.
A flame sensor is provided for detecting and a sensing the
existence of pilot flame and for controlling the gas flow

to the burners accordingly.
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T&B 1149 PATENT

PILOT ASSEMBLY FOR DIRECT FIRED MAKE-UP HEATER

Field of the Invention
The present invention relates to air heating devices
and, more particularly, to an improved pilot ignition

assembly for a direct fired make-up air heater.

Background of the Invention
In the field of heating and air conditioning, 1t has

long been known that the use of exhaust vents frequently
creates negative pressure within the heated building,
unless adequate provisions are made to provide a sufficient
supply of outside air to compensate for the exhaust
discharge. This problem is frequently experienced 1n
industrial plant settings, where negative pressure within
the building can result in various problems such as
backdrafts in flues and ventilators, excessive drafts
through doors and windows, and dispersal of contaminants
throughout the building. A common solution to the problem
is the use of make-up heaters, which provide an inflow of
fresh air heated to a desired delivery temperature roughly
equivalent to the comfort 1level for the space heating
system in the building.

Make-up heaters are frequently gas fired, having a
plurality of burners disposed upstream of a squirrel cage
blower or other type of fan. Cold outside air 1s drawn
over the burners and heated to the desired temperature,
then discharged into the building by the blower. A typical
electronic ignition system incorporai:ed in a conventional
make-up heater includes a spark generator and a spark plug
disposed in the vicinity of the burners. With traditional

spark systems, the spark is generated in mid-air, making it

very susceptible to air and gas velocity which tend to

extinguish the spark. Furthermore, the electrodes on
conventional spark plugs may become warped with extended
usage and deteriorate over time, rendering the spark and

its location unreliable for efficient ignition. The
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problems with conventional spark plugs are compounded when
the system is used in extremely cold and/or moist air.
Accordingly, it has been found highly desirable to devise
an ignition assembly for use in make-up ailr heaters which
solves the aforementioned problems which may be encountered

in conventional spark systemnms.

summary of the Invention
It is an object of the present invention to provide an

ignition system for use 1n make-up air heaters which
provides superior performance over spark-generating
ignition systems.

It is another object of this invention to provide such
an ignition assembly which is less affected by extremely

cold outside air temperatures than conventional ignition
systems.

It is a further object to provide an ignition system
which is less affected by the humidity of the outside air.

A still further object 1is to provide a simple,
reliable, and relatively inexpensive ignition system for
make-up alr heaters.

In order to achieve these and other objects, the
present invention comprises an ignition assembly for a
direct fired make-up air heater having at least one burner
disposed therein for heating an incoming supply of cold
air. The ignition assembly includes a pilot tube disposed
adjacent the burner, having an open end in communication
with the gas source and a discharge end comprising a
plurality of discharge ports. The ignition assembly
further includes an electric heating element disposed
adjacent the discharge ports of the pilot tube, operative
to ignite gas discharged through the discharge ports to
produce a pilot flame for igniting the burner. A wind-
resisting tubular shroud surrounds the heating element to
provide protection from the incoming cold air, thereby
insuring that a suitable temperature 1is reached for

efficient ignition of the pilot flame. In a preferred
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embodiment of this invention, the pilot tube, heating
element, wind resisting shroud, and a flame sensing probe
are mounted to a plate, thereby comprising a modular
ignition assembly for simplified installation.

The above stated and other objects of this invention
will become apparent upon reading the following detailed

description, taken in conjunction with the appended

drawlings.

Brief Description of the Drawings
Fig. 1 is a side sectional schematic view of a typical

direct fired make-up air heater incorporating the
principles of this invention;

Fig. 2 is a top side perspective view of the ignition
assembly of this invention;

Fig. 3 is a side perspective view of the ignition
assembly shown in Fig. 2; and |

Fig. 4 is a front perspective view of the ignition

assembly shown in Figs. 2 and 3.

Detailed Description of the Preferred Embodiment

Referring initially to Fig. 1, a generally
conventional direct fired make-up air heater 10 1s shown
mounted to the roof 12 of a building. Blower 14 draws cold
outside air in through air intake 16, draws the air over
burners 18, and discharges the air through conventional
ductwork into the building. Room or recirculated air 1is
drawn into blower 14 through a duct 19. The ductwork
details are not shown for the sake of clarity, since they
are conventional and well known to those skilled in the
art. Ignition assembly 20, discussed more fully below, 1s
located in area 22 adjacent burners 18. It is to be
understood that, with the exception of unique ignition
assembly 20, the remainder of heater 10 is conventional.
Accordingly, various aspects of heater 10 are not discussed
herein for the sake of brevity, but will be fully
understood by those skilled in the art.
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Referring now to Figs. 2-4, ignition assembly 20 1is
seen comprising an L-shaped pilot tube 24 having an open
connection end 26 and a discharge end 28. The distal end
59 of tube 24 is closed by a suitable plug or soldered cap.
Discharge end 28 comprises a series of ports 28a
communicating with the interior of tube 24. Although 1in
the preferred arrangement there are five ports 28a, any
number of ports suitable for the particular application may
be used. Also, it should be noted that in the preferred
form, discharge ports 28a extend interiorly around the
right angle bend of the L-shaped tube 24, with some of such
ports 28a being parallel to and others being perpendicular
to the heating element 32.

Wwhen installed in heater 10, connection end 26 1s
operatively connected to the supply of combustible gas,
such as natural gas or propane, used to fuel burners 18.
A hot surface igniter 30 is disposed above pilot tube 24,
with heating element 32 extending longitudinally towards
discharge end 28 and above ports 28a. In the preferred
embodiment of this invention, hot surface igniter 30 1is a
model 401E mini-igniter manufactured by the Norton Company
of Worcester, Massachusetts, capable of generating
temperatures in the range of 2200-2400°F. Accordingly,
igniter 30 provides a significantly Higher temperature for
igniting the pilot flame than the 1700-1900°F generated by
conventional spark systems. |

Another unique aspect of ignition assembly 20 is
shroud 34, which substantially surrounds igniter 30 and
heating element 32. The tubular body of shroud 34 shields
heating element 32 from the adverse effects of extremely
cold outside alir drawn in by blower 14 at a relatively high
velocity, which would otherwise tend to lower the ignition
temperature generated by heating element 32. Shroud 34, 1n
conjunction with the comparatively high temperatures
generated by igniter 30, make ignition assembly 20

significantly less susceptible to the effects of incoming

air velocity, extreme low temperatures, and high humidity
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than conventional spark ignition systems.

Ignition assembly 20 preferably includes a flame
sensor 36 disposed adjacent and above discharge ports 28a
of pilot tube 24. Operating 1in a generally conventional
manner, sensor 36 detects the existence of a pilot flame at
discharge ports 28a and generates a signal responsive
thereto. As those skilled in the art will readily
understand, the signal generated by sensor 36 may be used
to control a valve in the gas supply line leading to the
burners 18, so that gas is not discharged in the absence of
a pilot flame. Finally, it is preferred that pilot tube
24, igniter 30, shroud 34, and sensor 36 all be mounted on
a plate 38 as shown so that assembly 20 comprises a modular
unit that is relatively easy to install in a heater 10.

While the principles of an improved ignition assembly
for use with a direct fired make-up heater have been shown
in the foregoing detailed description, it will be apparent
to those skilled in the art that various modifications of
the preferred embodiment described herein may be made
without departing from the spirit- and scope of this
invention. Accordingly, the true scope of the invention

shall be limited only by the following clailms.
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CLAIMS:

1. An ignition assembly for a direct fired make-up air heater, said
heater having at least one burner disposed therein for heating an
incoming supply of cold air, said burner operatively communicating with
a source of combustible gas, sald i1gnition assembly comprising:

a pilot tube disposed adjacent said at least one burner, having an
open end in communication with said gas source and a gas discharge end,
said pilot tube being L-shaped and said open end being oriented at a
substantially right angle relative to said discharge end, said discharge
end comprising plural discharge ports disposed around the right angle
bend of said L-shape pilot tube;

an electric heating element disposed adjacent said discharge ports,
operative to 1gnite gas discharged through said ports to produce a pilot
flame; and

wind resisting means surrounding at least a portion of said heating
element for protecting said heating element from said incoming supply of

cold air.

2 . The 1gnition assembly of claim 1, further comprising:
flame sensing means disposed adjacent sailid discharge end of said
pilot tube, operative to detect the existence of said pilot flame and

generate a signal responsive thereto.

3. The ignition assembly of claim 1, wherein:
said wind resisting means comprises a tubular body portion disposed

longitudinally about said heating element.

4. The i1gnition assembly of claim 1, wherein:
sald pilot tube and said heating element are secured to a mounting

plate separable from said heater.
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