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[57] ABSTRACT

A method and apparatus for disposing of flammable
fluids by burning and including means for selectively
injecting the fluids into the primary fuel supply of
burner means at a controlled rate of injection.

10 Claims, 1 Drawing Figure
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1

METHOD AND APPARATUS FOR CHEMICAL
' WASTE DISPOSAL

BACKGROUND OF THE INVENTION

This invention relates to the disposal of flammable
fluids and more particularly to the disposal of fluid
chemical wastes by incineration.

"Many industrial processes result in the production of
flammable waste fluids which are unsuitable for further
use. For example, some processes may use organic sol-
vents such as benzene, alcohol, methanol, toluene and
the like which become contaminated by their particular
solute. The disposal of waste chemicals has become a
serious problem since ecological concerns militates
against dumping, While certain waste chemical prod-
ucts may be stored for possible reprocessing, this re-
quires expensive storage facilities and handling equip-
ment. In the case of many chemicadl wastes, reprocess-
ing may be impossible or economically impractical.
While destruction by burning may be preferred in many
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instances, special handling and facilities may be neces- _

sary to avoid uncontrolled. burning or explosion.

SUMMARY OF THE INVENTION

It is a general object of the invention to provide a
method and apparatus for economically disposing of
flammable fluids.

A further object of the present invention is to provide
amethod and apparatus for disposing of flammable flu-
ids by burning whlch is safe and also extracts useful
heat. -

Another .object of the -invention is to provide a

method and apparatus for disposing of flammable fluids
which may be adapted to the primary fuel delivery
means of a burner apparatus.

How -the foregoing and other more specific objects
are achieved will appear from time to time throughout
the ‘course of the description of a preferred embodi-
ment of the invention which will be set forth hereinaf-
ter.

In general the invention comprises a method and ap-
paratus for disposing of flammable fluids by controlla-
bly: mixing them with the primary fuel supply to a
burner, and- including. means: for. selectively directing
the waste material at controlled rates to the primary
fuel supply of the burner.

DESCRIPTION OF THE DRAWING

The single FIGURE of the drawing schematically il-
lustrates a fluid disposal system according to the pres-
ent invention. .

DESCRIPTION OF THE PREFERRED
EMBODIMENT
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The apparatus according to the preferred embodi- -

ment of the invention is schematically illustrated in the
drawing to include a burner 10, a primary fuel delivery
system 12 and a waste fluid delivery system 13. The
burner 10 may be of any conventional type, such as
that used in boilers, furnaces, incinerators or heating
systems. ‘

The burner 10 mdy be supphed with combustion air

under pressure from- an air delivery system 14 and
through an air supply line 15. The air supply line 15 and
a fuel supply line 16 are coupled to a manifold 17
which mixes the air and fuel and directs the mixture to

60

65. ~

2

a burner 10. Burner combustion may be initiated in any
suitable manner such as by a pilot assembly 19, Those
skilled in the art will appreciate that the primary fuel
delivery system 12 may be of any conventional type
and may be constructed and arranged to provide
burner 10 with-any suitable fuel such as oil. The sche-
matically illustrated system may. include, for example,
a fuel pump 20 for delivering oil from a storage tank
(not shown) to.an oil heater 22. A conduit 23 couples
the exit end of the heater 22 through an oil strainer 24,
a pressure regulator 25, and a metering valve 26 for
regulating the rate of fuel delivery to burner 10. Pres-
sure regulator 25 may be of any well known type which
is operative to regulate the pressure, and hence the
flow rate in accordance with the pressure in an air load-
ing line 27.

If the pump 20 is sized such that its output exceeds
the quantity of fuel that can be accepted by fuel system
12 and burner 10, a pressure valve 28 and a fuel return
conduit 29 may be provided in a shunting relation rela-
tive to the fuel delivery system'12. In order to permit
the circulation of heated fuel during times when the
burner: 10-is off so that said fuel will not become too
viscous, a bypass conduit 30 containing an orifice gate
32, a back pressure valve 33 and normally open sole-
noid valve 34 may be coupled between the metering
valve 26 and 4 second bypass conduit 31. In this man-
ner, the rate of fuel flow through conduit 30 can be reg-
ulated in-accordance with fuel pressure so that the fuel
flow rate through conduit 23 may remain substantially
constant during periods. of minimum operation of
burner 10 or when the latter is off. If the burner is not
to be operated for extended periods; a valve 35 in sec-
ond bypass conduit 31 may be operned thereby bypass-
ing the metering valve 26 and burner 10. The metering
valve 26 is coupled to the burner 10 by conduit 16
which includes a selectively operable solenoid valve 38
which may be energized by closing a manual switch 39
to couple solenoid valve 38 to a source of electrical en-

ergy 40. For a more complete description of the fuel

systemjust’ described, reference is made to U.S. Pat.
No. 2,896,699 issued July 28, 1959 and assigned to the
assignee of the present invention.

The waste fluid delivery system 13 includes a reser-
voir 51 for containing the flammable waste liquid 52
and a waste fluid dehvery pump 53. The inlet of pump
53 is coupled to reservoir 51 by a pipe 54 which may
include a strainer 56. The outlet of pump 53 is coupled
to fuel delivery plpe 23 through pressure regulator 58
by fluid delivery pipe 59. Interposed in pipe 59 are ori-
fice 61, solenoid valve 62 and check valve 63. Hand
valves 65 and 66 may be disposed adjacent the opposite
ends of pipe 59.

Initially, it can be presumed that the fuel delivery sys-
tem 12 is operating in a normal fashion to deliver the
quantity of fuel required by burner.10.- A servo motor
78 coupled to a control circuit 74 is effective to posi-
tion a cam 79 which controls the quantity of fuel being
delivered to burner 10 through metering valve 26. Con-
trol circuit 74 provides signals to servo motor 78 in ac-
cordance with burner demands so that metering valve

26 is adjusted to regulate the volume flow to nozzle 10

as described in the . aforementioned U.S. Pat.
2,896,699.
The air loading line 27 is connected from the air sys-
tem 14 to the pressure regulator 25 of the primary fuel
delivery system 12-and to the pressure regulator 58 of
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the waste fluid delivery system 13. Asa result, the pres-
'sure in both delivery systems can be coordinated to in-
sure that the waste fluid will enter the primary fuel sys-
tem at the desired rate. :

In operation of the oil system, oil is normally pro-
vided from the oil pump 20 through the oil heater 22,
strainer 24, the oil regulator 25 and the metering valve
26. If the oil supply solenoid 38 is open, oil flows
through line 36 to nozzle 10 where the oil is atomized
due to air from the source 14. The atomized fuel is sub-
sequently.- burned in a combustion chamber (not
shown). When solenoid valve 38 is closed to disconnect
the nozzle 10 from the fuel oil supply; the nozzle may
be purged by purge pump 42 and solenoid 41 which
may be interlocked with valve 38 as symbolized by dash
line 45 for being simultaneously energized when valve
38 closes. Air from air supply line 15 exerts a pressure
on the oil in nozzle 10 and reverses the flow of oil in
line 16. The purge pump 42 acts to ovércome resis-
tance in purge line 44 and bypass conduit 31.

Prior to initiation of the delivery of waste fluid from
system 13, hand valves 65 and 66 are closed and sole-

noid valve 62 is de-energized. Valve 62 is actuated by .

closing switch 81 to couple valve 62 to source 40
through contacts 82 interlocked with valve 38 as indi-
cated at 83 so that contacts 82 are closed when main
fuel system solenoid valve 38 is open. Accordingly sole-
noid valve 62 can operate only when solenoid valve 38
is energized to close contacts 82 whereby waste fluid
can be delivered to the primary fuel system 12 only
when solenoid 38 is energized and fuel is being pro-
vided to burner 10. Assuming that the primary fuel sys-
tem is operating to deliver fuel to nozzle 10, pump 53
is initially energized to establish pressure in pipe 59 on
the upstream side of valve 66 and to set pressure relief
valve 68. Hand valve 66 is then opened whereby pres-
sure is established in pipe 59 upstream of valve 65, as
sensed in any suitable manner, such as by pressure gage
84. In the latter event, valve 65 may then be opened to
couple the waste fluid system to the primary fuel sys-
tem 12. In this manner, the secondary fluid enters the
line 23 and metering valve 26 where the solvent mixes
‘with the primary fuel and is subsequently burned after
passing through the nozzle 10. The flow of solvent is
controlled by pressure regulator 58. and orifice 61.
When solvent enters the metering valve, the flow of oil
decreases in proportion to the amount of secondary lig-
uid flowing into the primary system 12. Thus the total
flow of primary fuel and waste liquid stays relatively
constant. The interlocking of valves 38 and 62 also pre-
vents the secondary fluid from entering the fuel tank
(not shown) because valve 62 will close to terminate
the flow of fluid 52 when valve 38 closes to cut off the
flow of primary fuel. The purging of nozzle 10 and line
27 occurs however any time the burner 10 is shut down
regardless of whether or not secondary fluid is being
mixed with fuel.
"As described above, servo motor 78 is operative to.
- position cam 79 such that metering valve 26 is adjusted
to regulate the primary fuel in accordance with the de-
mands of burner 10. Cam 79 is also coupled to a pres-
sure regulator 86 in air loading line 27 which is also
connected to pressure regulators 25 and 58 through air
loading line 27. As cam 79 increases the flow rate of
fuel supplied to nozzle 10 it simultaneously increases
the pressure in air loading line 27 whereby, the pres-
sure regulator 58 is correspondingly actuated so that an
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increased quantity of secondary fluid will also be pro-
vided to the nozzle 10, Conversely, when the fuel de-
mand in nozzle 10 decreases, cam 79 will act upon reg-
ulator 86.to decrease the air pressure in line 27 to
thereby decrease the quantity of fuel and secondary
fluid being provided to nozzle 10. It will also be appre-
ciated that as the pressure in air loading line 27 is var-
ied, there is a corresponding variation in the flow rate
in air supply line 15.

It can thus be seen that the secondary fluid delivery
system 13 provides an automatic means for delivering
waste fluid to the oil delivery system 12 and for regulat-
ing the flow thereof in relation to primary fuel flow
rates. Further, the secondary fluid delivery system 13
can deliver fluid only when primary fuel is flowing to
nozzle 10. . »

While only a single embodiment of the invention has
been illustrated and described, it is not intended to be
limited thereby but only by the scope of the appended
claims,

I claim:

1. A fuel burning apparatus including a burner,

a primary fuel delivery system coupled to said burner
and adapted to be connected to a source of primary
fuel for delivery of primary fuel to said burner,

a secondary fuel delivery system coupled to said pri-
mary fuel delivery system and adapted to be cou-
pled to a source of secondary fuel for delivering
secondary fuel to said primary fuel delivery system,

first selectively operable coupling means connected
in said primary fuel delivery system and having an
open state for permitting the flow of primary fuel
and a closed state for preventing the same,

second selectively operable coupling means coupled
in said secondary fuel delivery system having an
open state for permitting the flow of secondary fuel
and a closed state for preventing the same,

third means operatively associated with said first and

second selectively operable means for preventing
said second selectively operable means from being
placed in its open state when said first selectively
operable means is in its closed state.

2. The apparatus set forth in claim 1 including first
flow regulating means in said primary fuel delivery sys-
tem for regulating the flow rate of said primary fuel and
second flow regulating means in said secondary fuel de-
livery system for regulating the flow rate of said secon-
dary fuel, and fourth means operatively associated with
said first and second flow regulating means for coordi-
nating the flow rates of said primary and secondary
fuel. ~

3. The apparatus set forth in claim 2 and including
fifth means coupled to said fourth means and respon-
sive to fuel demands for actuating said fourth means
thereby to coordinate the flow rates of said primary and
secondary fuels in accordance with said burner de-
mands.

4. The apparatus set forth in claim 3 wherein said
first and second flow regulating means include pressure
responsive means, an air system for supplying combus-
tion air to said burner, said air system also being cou-
pled to the pressure responsive means of said first and
second flow regulating means and to said fourth means,
said fourth means being operative to regulate the pres-
sure of said air system in accordance with burner con-
ditions, changes in the pressure of said air system acting
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on said pressure responsive means being effective to

modify the flow rate of said primary and secondary

fuels.

5. The apparatus set forth in claim 4 wherein said
secondary fuel delivery system includes pump means
having an inlet coupled to receive secondary fuel and
an outlet for delivering secondary fuel, pressure relief
valve means coupled between the outlet of said pump
and a return secondary fuel path, and first and second
selectively operable valve means in said secondary fuel
delivery system, said first selectively operative valve
means being disposed adjacent the outlet of said pump,
said second selectively operative valve means being dis-
posed adjacent the connection between said primary
and secondary fuel systems. :

6. Fuel burning apparatus comprising a burner,

a primary fuel delivery system coupled to said burner
and adapted to be connected to a source of primary
fuel for delivering primary fuel to said burner,

- a secondary fuel delivery system coupled to said pri-
mary fuel delivery system and adapted to be cou-
pled to a source of secondary fuel for delivering
secondary fuel to said primary system,

first flow regulating means in said primary fuel deliv-
ery system for regulating the flow rate of said pri-
mary fuel, : '

second flow regulating means coupled in said secon-
dary fuel delivery system for regulating the flow
rate of said second fuel,

third means coupled to said first and second flow reg-
ulating means for simultaneously increasing or de-
creasing the flow rates of said primary and secon-
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dary fuels in accordance with burner fuel demands -

whereby the relative proportions of said primary
and secondary fuels remains substantially constant
as total fuel flow varies with variations in burner
fuel' demands.

7. The apparatus set forth in claim 6 and including
fourth means coupled to said third means and respon-
sive to burner fuel demands for actuating said third
means-to simultaneously adjust the flow rates of said
primary and secondary fuels in accordance with said
. burner fuel demands whereby the flow rates of both
said primary and secondary fuels will both be increased
or decreased in relation to burner fuel demands in-
crease or decrease. ‘
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8. The apparatus set: forth in claim 7 wherein said
first and second flow regulating means include pressure
responsive means, an air-system for supplying combus-
tion air to said burner, said air system also being cou-
pled to the pressure responsive means of said first and
second flow regulating means and to said fourth means,
said fourth means being operative to regulate the pres-
sure of said air system in accordance with burner con-
ditions, changes in the pressure of said air system acting
on said pressure responsive means being effective. to
modify the flow rate of said primary and secondary
fuels.

9. The apparatus set forth in claim 8 whereby. said
secondary fuel system includes pump means having an
inlet. coupled to receive secondary fuel and an outlet
for delivering secondary fuel, pressure relief valve
means coupled between the outlet of said pump and a
return secondary fuel path, and first and second selec-
tively operable valve means in said secondary system,
said first selectively operative valve means being. dis-
posed adjacent the outlet of said pump, said second se-
lectively operative valve means being disposed adja-
cent the connection between said primary and secon-
dary fuel systems. ‘

10. A method of incinerating waste fluid comprising
the steps of: ) ’

providing a primary fuel to a combustion device for

burning the same,’ :

regulating the flow rate of said primary fuel to said

burner,

injecting the waste fluid to be incinerated into the

stream of primary fuel,
regulating the flow rate of said waste fluid,
reducing the quantity of primary fuel provided to said
burner in accordance with the quantity of waste
fluid being injected into said fuel stream, mixing
said primary fuel and waste fluid, :
- providing said mixture to said burner,

determining fuel requirements of said burner and
proportionately adjusting the flow rates of both
said primary fuel and waste fluid in accordance
with increases or decreases in burner fuel require-
ments whereby the proportions of said primary and
-secondary fuels remain substantially constant as

total fuel requirements vary.
* ok ok ¥ %k
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