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(57) ABSTRACT 

A regenerative burner or heat exchanger has a housing With 
a removable media bed, Which can be removed from the 
housing for regeneration, replacement or other treatment of 
the media. A spare media bed can be prepared With neW, 
renovated or otherWise treated media and ready to replace 
the bed in the heat exchanger With minimal delay. Another 
heat exchanger housing has a detachable loWer section, 
containing heat exchange media, Which can be moved for 
regeneration, replacement or other treatment of the media. 
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REGNERATIVE BURNER 

RELATED APPLICATION 

[0001] This application claims the priority of provisional 
application serial No. 06/239,983, ?led Oct. 16, 2000. 

FIELD OF THE INVENTION 

[0002] This inventions relates to regenerative burners, and 
more particularly to an improved method and apparatus for 
recovering exhaust for use in preheating the air used for 
combustion in the burner. 

BACKGROUND 

[0003] Regenerative burners are used on furnaces to 
improve ef?ciency because they recover sensible heat that 
Would otherWise be Wasted. Generally a regenerative burner 
captures Waste heat from the exhaust gasses that leave a 
furnace and uses the heat to preheat combustion air. The use 
Waste heat to preheat combustion air improves the ef?ciency 
of the furnace or process in Which the burner is used. 

[0004] One common type of regenerative burner requires 
the use of a pair of burners in tandem. One burner is ignited 
at a time and While it is burning the exhaust gases from the 
furnace are routed through a heat exchange media associated 
With the second burner Which captures heat from the furnace 
exhaust. The ?rst burner is then extinguished and the second 
burner is ignited. Combustion air for the second burner is 
routed through the heated media and becomes preheated as 
it approaches the burner. The use of the preheated combus 
tion air improves the ef?ciency of the burner. While the 
second burner is burning, exhaust gasses from the furnace 
are routed through heat exchange media associated With the 
?rst burner. The process is then repeated, each burner using 
preheated combustion air. The timing of the sWitch from one 
burner to the other is commonly controlled to maximiZe the 
ef?ciency of the furnace or process to Which the burner is 
attached by recovering the maximum practical amount of 
Waste heat. 

SUMMARY OF THE INVENTION 

[0005] The present invention is an improvement in the 
design of a regenerative burner, to the method for its 
operation and, in particular, the design of the heat exchange 
media bed associated With the burner. One embodiment of 
the invention has a regenerative burner, or heat exchanger, 
With a housing containing a removable media bed. Heat 
exchange media is carried by the bed, and the bed can be 
removed from the housing, With the media, for regeneration, 
replacement or other treatment of the media. Preferably, the 
heat exchanger has a spare media bed that can be prepared 
With neW, renovated or otherWise treated media, ready to 
replace the bed in the heat exchanger With minimal delay 
When the heat exchange media needs replacement, renova 
tion or other treatment. 

[0006] In another embodiment, the heat exchanger hous 
ing has a detachable loWer section. The loWer section 
contains heat exchange media, and can be moved for regen 
eration, replacement or other treatment of the media. 

[0007] Other features and advantages of this invention Will 
be apparent from the accompanying draWings and the fol 
loWing detailed description. 
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DRAWINGS 

[0008] FIG. 1 is a cross-sectional vieW of a conventional 
regenerative burner. 

[0009] FIG. 2 Figure is a cross sectional side elevation 
vieW of a regenerative burner embodying the present inven 
tion. 

[0010] FIG. 3 is cross sectional end elevation vieW of the 
regenerative burner shoWn in FIG. 2. 

[0011] FIGS. 4-9 provide plan, elevation and sectional 
vieWs of a removable cassette or bed for the regenerative 
heat exchanger shoWn in FIGS. 2 and 3. 

[0012] FIGS. 10-13 provide elevation and sectional vieWs 
of a second embodiment of this invention. 

DETAILED DESCRIPTION 

[0013] The conventional regenerative burner shoWn in 
FIG. 1 has a burner, generally indicated as 1, and an 
associated heat exchanger, generally indicated as 2. This 
burner is used in tandem With an identical or other similar 
burner. During operation one burner is ignited and burned 
for a predetermined period of time. During this time exhaust 
air from the furnace is routed through the heat exchange 
media of the second burner. The exhaust gases leave the 
furnace and enter the burner housing at 3 and pass doWn 
through pipe section 4, through heat exchange media 5 and 
out through port 6. From this point the exhaust gases are 
routed to auxiliary pollution control equipment (not shoWn) 
or directly to the atmosphere. More than one port may be 
provided, hoWever only one is required for operation. Addi 
tional ports may be connected to alternate exhaust gas pipes 
and controlled by valves or merely covered or have optional 
apparatus such as vibratory cleaning devices attached to 
them. Depending on the contents of the furnace a small 
amount of material from the furnace may become entrained 
in the stream of exhaust gases and be deposited in the heat 
exchange media bed. This material is solid, liquid or gaseous 
initially but all of the material deposited in the heat exchange 
media Will be either solid or liquid. Gases Will continue 
through the heat exchange media With the exhaust stream. 
After a period of time that is typically less than a minute, the 
?rst burner is extinguished and the second burner is ignited. 
When this occurs the combustion air for the second burner 
is routed so that it enters the media bed associated With the 
second burner Where it is preheated, passes into the burner 
housing and takes part in the combustion process. At the 
same time the exhaust from the furnace is routed out through 
the ?rst burner in the same manner described above pre 
heating the heat exchange media associated With the ?rst 
burner. 

[0014] The heat exchanger design shoWn in FIG. 1 is 
provided With tWo access doors 8 and 9 to permit the 
periodic maintenance and cleaning of the heat exchange 
media. As mentioned above, material from the furnace may 
be entrained in the exhaust gases and deposited on the 
media. During routine maintenance, the heat exchanger is 
alloWed to cool doWn and door 9 is opened and the media is 
raked or shoveled from the heat exchanger. Conventional 
heat exchange media can be used. The media typically 
comprises ceramic balls of a single siZe or a mixture of 
various siZes. The media may be other shapes as Well. The 
composition of the media can be selected based on the 
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environment to Which it Will be exposed. However, in all 
cases the media must be able to Withstand high temperatures 
and sudden thermal shocks. High alumina ceramic balls of 
about 1 inch in diameter are a convenient and effective 
material for use as heat exchange media. 

[0015] After the media is removed from the heat 
exchanger bed it is cleansed by tumbling or scrubbing to 
remove the deposited materials. After cleaning the media 
may be reused if it is still in satisfactory condition. It is not 
unusual for media to be reused many times depending on the 
environment to Which it is exposed. Door 9 is then closed 
and clean media is charged into the heat exchanger bed 
through door 8. The neWly charged media should be leveled 
in the heat exchanger bed after charging to insure proper 
exhaust gas ?oW through the bed of media. 

[0016] The above described routine cleaning and mainte 
nance can require several hours to complete and requires 
Workers to perform many operation in close proximity to hot 
furnace surfaces. 

[0017] The present invention comprises improvements to 
the design of the heat exchanger portion of a regenerative 
burner to permit easier and faster maintenance and cleaning 
of the heat exchanger media. 

[0018] The redesigned heat exchanger permits the media 
and the supporting carrier, cassette or other bed in Which it 
rests to be removed from the heat exchanger housing as a 
unit. One embodiment of the improved design is shoWn in 
FIGS. 2 and 3. FIG. 2 shoWs a side vieW of a cross section 
of a regenerative burner With a heat exchanger cassette, 
carrier or other bed modi?ed in accordance With the present 
invention. FIG. 3 is an end vieW of a cross section of the 
regenerative burner shoWn in FIG. 2. The media bed is no 
longer an integral part of the heat exchanger housing, but has 
been redesigned as a removable cassette shoWn more clearly 
in FIGS. 4-9. To maintain the heat exchanger With this neW 
con?guration, door 10 is opened and media bed 11 is 
removed as a unit. Because of the siZe of some of these units, 
a forklift or similar device may be required to remove the 
media bed 11, and rectangular tubes 12 are provided to 
facilitate such removal. Tubes 12 are adapted to receive the 
forks of a forklift and provide a convenient mechanism for 
removal of the media bed. After removal, the media is 
dumped from the bed and replaced With clean media. As 
With conventional regenerative burners, the media can be 
cleaned and reused. Aforklift equipped With rotary forks can 
be used to facilitate the dumping of the media bed. 

[0019] In one embodiment of the invention, the media bed 
is tapered from a smaller end, designed to be inserted into 
the heat exchanger housing ?rst, to a larger end as shoWn in 
FIGS. 5 and 9. This permits easy insertion of the media bed 
into the heat exchanger housing and helps insure that a good 
seal is established around the media bed and the housing so 
exhaust gas does not leak around the media and escape 
Without passing through the media bed. Gasket material may 
be placed around the top of the media bed to help form a 
good seal With the heat exchanger housing. Optionally, 
gasket material may be used at other locations as required or 
desirable. HoWever, it is still desirable to have the media in 
the bed ?lled to a uniform level to improve the performance 
of the heat exchanger. To achieve this uniform level With the 
tapered bed shoWn, rigid combustible boards can be placed 
along the inside of the vertical Walls of the media bed to 
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extend the effective height of the media bed Walls to a 
uniform level. Media can then be placed in the bed to a level 
approximately equal to the height of the combustible boards 
and Will retain the boards in place during insertion of the 
bed. After the burners operate for a short period, the com 
bustible boards Will burn up and the media Will settle slightly 
in the bed forming a level bed Well sealed to the heat 
exchanger housing. Media 7 ?lled to a uniform level in a 
tapered bed is illustrated in FIG. 2. 

[0020] A further technique for obtaining a good seal 
betWeen the media bed and the heat exchanger housing is to 
precompress the gasket material and retain it in the com 
pressed state With adhesive tape While the media bed is 
inserted into the heat exchanger housing. The tape can be 
any common paper, plastic ?lm or cloth backed tape. After 
the burners operate for a short period, the tape Will burn 
aWay and release the gasket material to expand and form a 
good seal. 

[0021] The media bed shoWn in FIGS. 4-9 comprises a 
rectangular vertical front Wall 12, a rectangular back Wall 13 
and tWo tapered side Walls 14. Each of the Walls is lined With 
a refractory material 18 and terminates at the bottom With a 
horiZontal ?ange 15 that supports a perforated grate 16. The 
grate 16 both supports the media and permits the exhaust 
gasses to pass through. If equipped With optional forklift 
tubes 16, the tubes may have holes 17 to permit exhaust 
gasses to also pass through this portion of the media bed. 

[0022] Asecond embodiment of the invention is shoWn in 
FIGS. 10-13. In this embodiment, the heat exchanger hous 
ing is split into tWo pieces along a horiZontal plane. The 
loWer section contains the heat exchanger media and is 
fastened to the upper section by detachable fasteners. ScreW 
jacks 24 are illustrated for this purpose. 

[0023] The regenerative burners shoWn in this embodi 
ment also operate in pairs as described above. The exhaust 
passes out of the furnace through pipe 19, doWn through 
media bed 20, along passage 21, up through passage 22 and 
out through exhaust port 23. 

[0024] During routine cleaning and maintenance, the 
loWer section of the heat exchanger housing is detached 
from the upper section. Optionally, it may be convenient to 
support the loWer section using a forklift. If a forklift is used, 
the forks are inserted in optional rectangular tubes 24. The 
media is then dumped from the media bed located in the 
loWer section of the heat exchanger housing and replaced 
With clean media. After a uniform layer of clean media has 
been placed in the media bed, the loWer section of the heat 
exchanger is reattached to the upper section. Again, gasket 
material may be used to seal the joint betWeen the upper and 
loWer sections. 

[0025] The furnace doWn time required for the periodic 
cleaning and maintenance of the media in the heat exchang 
ers may be further reduced by the use of a spare media bed 
or loWer section. In this case the spare can be prepared and 
equipped With clean media and set aside until it is needed. 
Then, When the cleaning and maintenance function is per 
formed, the media bed may be removed as described above, 
and immediately replaced With the prepared spare media 
bed. (Or, in the case of the regenerative burner shoWn in 
FIGS. 10-13, the loWer section can be removed and replace 
With a spare prepared loWer section.) The burners can then 
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be reignited. At some time between maintenance intervals, 
the media bed, or loWer section, as appropriate, can be 
dumped, re?lled With clean media and set aside until needed. 

[0026] As those skilled in the art Will readily appreciated, 
the embodiments described above proved dramatic improve 
ments in regenerative burners or heat exchangers, and their 
operations. The time required to replace a removable, bed of 
heat exchange material is signi?cantly reduced, in compari 
son to current methods for treating regenerating or otherWise 
treating heat exchange material in burner or heat exchanger. 
In addition, haZards and inconvenience associated With 
current methods are largely avoided. 

[0027] Of course, those skilled in the art Will also appre 
ciate that numerous modi?cations can be mad to the equip 
ment and methods de?ned above Within the scope of this 
invention, Which is de?ned by the folloWing claims. 

We claim: 
1. A regenerative heat exchanger system comprising a 

housing, a removable media bed Within said housing, and 
heat exchange media carried by said bed, said bed being 
designed and adapted for removal of said bed from said 
housing With said media for regeneration, replacement or 
other treatment of said media. 

2. A regenerative heat exchanger system according to 
claim 1 Wherein said media bed comprises a front Wall, a 
rear Wall that is larger than said front Wall, side Walls that are 
tapered from said front Wall to said rear Wall, and a perfo 
rated grate supported by said front, rear and side Walls, said 
grate being designed and adapted to hold said heat exchange 
media and to alloW exhaust gas or intake air to contact said 
media. 

3. A regenerative heat exchanger system according to 
claim 1 Wherein said bed further comprises one or more 
tubes adapted to receive a fork of a forklift. 

4. A regenerative heat exchanger system according to 
claim 1, further comprising a spare media bed that can be 
prepared With neW, renovated or otherWise treated media and 
ready to replace the bed in said heat exchanger With minimal 
delay When the heat exchange media Within said heat 
exchanger needs replacement, renovation or other treatment. 

5. A regenerative heat exchanger system according to 
claim 1, Wherein said housing having an upper section and 
a detachable loWer section, said loWer section containing 
heat exchange media and being adapted to be moved from 
said upper section for regeneration, replacement or other 
treatment of said media. 

Jun. 13, 2002 

6. A regenerative heat exchanger system according to 
claim 5 Wherein said bed further comprises one or more 
tubes adapted to receive a fork of a forklift. 

7. A regenerative heat exchanger system according to 
claim 1 Wherein said media comprises ceramic particles. 

8. A regenerative heat exchanger system according to 
claim 7 Wherein said particles comprise balls having an 
average diameter of about 1 inch. 

9. In a furnace comprising: 

a ?rst burner and a second burner; 

a ?rst regenerator and a second regenerator; 

exhaust ducting from said ?rst burner to said ?rst regen 
erator; 

exhaust ducting from said second regenerator to said 
second regenerator; 

intake ducting from said ?rst regenerator to said second 
burner; 

intake ducting from said second regenerator to said ?rst 
burner; and 

means for alternately: 

passing intake air through said ?rst regenerator to said 
second burner and passing exhaust gas from said 
second burner through said second regenerator; and 

passing intake air through said second regenerator to 
said ?rst burner and passing exhaust gas from said 
?rst burner through said second regenerator; the 
improvement Wherein: 

said ?rst regenerator and said second regenerator 
each comprise a carrier for heat exchange media 
that is designed and adapted to be removed from 
said regenerators for renovation of said media. 

10. A furnace according to claim 9, further comprising a 
spare carrier of heat exchange media that can be renovated 
and prepared for service While said furnace is in operation. 

11 In a heat recovery method Wherein exhaust gas from 
one or more burners is passed through one or more beds of 
regenerative material that is heated by said exhaust gas, and 
intake air for said burners is passed through and heated by 
beds of said material, the improvement Wherein said beds 
are placed on supports that can be removed for regeneration 
of said material. 


