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@ Pyrolysis heater.

@ Pyrolysis heater 10 in which vertical tubes 14 in
the radiant section are provided in a plurality of
parallel rows, with each row being in a plane per-
pendicular to a plane through the longitudinal axis of
the convection section of the heater. The radiant
section is preferably in the form of cube and the
tubes are heated by floor burners 15 in rows parallel

12
to the tubes. 1
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FIELD OF THE INVENTION

This invention relates to an improved pyrolysis
heater for the breaking apart of complex hydrocar-
bon molecules into simpler units.

PRIOR ART

An Example of a pyrolysis heater in the prior
art is U.S. Patent No. 3,274,978 to E.H. Palchik et
al., which includes two parallel radiant heating
zones, with a single convection zone disposed
above the radiant heating zones. The plurality of
vertically disposed coils are heated by a plurality of
vertical rows of high intensity radiant burners on
each wall of the radiant heating zones.

SUMMARY OF THE INVENTION

In accordance with an aspect of the present
invention, there is provided a pyrolysis heater
which includes a radiant heating section and a
convection heating section, positioned above and
offset from the radiant heating section, which is in
gas flow communication with the radiant heating
section.

The radiant heating section is provided with at
least two rows of vertical tubes, with the tubes in
each row being in a single plane which is per-
pendicular to a vertical plane through the longitudi-
nal axis of the convection section.

The radiant section is provided with radiant
burners positioned in the floor thereof, with each
row of tubes having one row of burners on each
side of the row.

The radiant section is preferably shaped in a
manner such that the width of the radiant section is
substantially equal to the length of the radiant
section; i.e. , the width is from 80% to 120% of the
length of the radiant section and preferably 90% to
110% of the length.

In a particularly preferred embodiment, the
height of the radiant section is also substantially
equal to the length thereof whereby the radiant
section has essentially a cube shape.

The tubes in each row may be arranged fo
provide one or more passes for a feed introduced
into the tubes (tubes which provide one or more
passes are referred to as a "coil") and each row of
tubes may include one or more coils.

Thus, for example, in one embodiment, two
tubes in a single row are interconnected to form
two vertical passes through the radiant section (a
double pass coil) and such row can include a
plurality of double pass coils. Similarly three or
more tubes may be interconnected to provide for
three or more passes through the radiant heating
section and each row may have one, two or more
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of such coils. In forming a coil having two or more
pases, a plurality of tubes providing a first pass
may be interconnected with a single tube forming a
second pass.

The tubes in each row may have the same
inside diameter or different inside diameters.

The coils in the radiant section are designed fo
provide for short residence time cracking to pro-
duce ethylene (residence time of less than 0.5
sec). In general, the residence time is not less than
0.07 second, with the coil preferably being de-
signed for a residence time of no greater than 0.2
second.

The total length of a coil in the radiant section
is generlaly at least 30 feet and generally does not
exceed 80 feet and the coil may be formed from
one or more tubes of a suitable length. The overall
length of the coil, the inside diameter and other
conditions are coordinated to provide a short resi-
dence time as hereinabove described.

In accordance with a preferred embodiment,
the height of the heater (direction parallel to tubes)
is from about 20 to 45 feet, with the length and
width of the heater having related dimensions, as
hereinabove described.

In a particularly preferred embodiment, the ra-
diant section has at least sixteen coils therein (each
coil can be formed from one, two or more tubes).

The vertical tubes used in teh pyrolysis heater
generally have a nominal inside diameter of from
1" fo 4" with 1" to 2" being preferred for theinlet
tubes. The inside of the tubes may be smooth or
may include fins. The outlet tubes of the coil can
have larger diameters.

The tubes when arranged into coils for provid-
ing multiple passes can be arranged in a manner
such that a plurality of tubes are each provided
with feed, with such plurality of tubes providing a
single pass through the radiant section and exiting
into a manifold conected o a single tube of a
larger diameter for providing a second pass
through the radiant section.

The invention shall be further described with
respect to an embodiment illustrated in the draw-
ings wherein:

Figure 1 is a simplified schematic of a pyrolysis

heater; and

Figure 2 is a simplified schematic of a single

row of tubes in the pyrolysis heater.

The coil outlets are preferably connected 1o a
suitable transfer line exchanger for rapidly cooling
the effluent to below cracking temperatures.

In preferred embodiments, the temperature of
the effluent withdrawn from the coils is in the order
of 1400°F to 1750° F.

As known in the art, the feed to the coils is
generally diluted with steam.

Referring now to the drawings, there is shown
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a pyrolysis heater, generally designated as 10
comprised of a radiant section, generally desig-
nated as 11 and a convection section 12 above and
laterally offset from radiant section 11 with the
interior of the radiant section 11 being in gas flow
communication with the convection section 12
through a horizontal passage 13.

The radiant section 11 includes a plurality of
rows of vertical tubes 14, with each row of tubes 14
being in a single plane substantially perpendicular
to a plane through the longitudinal axis of the
convection section 12. As shown in Figure 1 there
are four rows of vertical tubes 14.

The radiant section includes a plurality of ra-
diant burners 15 which are positioned in the floor of
the radiant section 11. The burners 15 are arranged
in rows parallel to the rows of vertical tubes 14, and
each row of tubes 14 is provided with two rows of
floor burners 15 with one row of burners 15 being
on each side of a row of vertical tubes 14. The
burners on each side of the vertical tubes are
preferably spaced from the vertical tubes by the
same distance. The vertical tubes 14 in each row
are interconnected to provide radiant coils for
pyrolyzing a feed.

As shown in Figures 1 and 2, the tubes 14 in
each row are arranged to provide two passes for
each feed stream of hydrocarbon to be pyrolyzed.
More particularly, a plurality of tubes 14a, in one
row are connected to a horizontal manifold 21
which is connected to a vertical tube 14b having an
inside diameter greater than the tubes 14a. The
upper ends of tubes 14a are connected to an inlet
manifold 22 for providing a hydrocarbon feed to the
tubes 14a and the tops of tubes 14b are connected
to a ftransfer line exchanger 23 for receiving
pyrolysis effluent. Thus, as shown, hydrocarbon to
be pyrolyzed is introduced into the tops of tubes
14a, passes downwardly through tubes 14a into
manifold 21 and then upwardly through tubes 14b
for introduction into a transfer line exchanger 23.
As known in the art, a feed to be pyrolyzed may be
preheated in convection tubes 24 located in con-
vection section 12, with the preheated feed being
introduced into tubes 14a through manifolds 22.

Thus, for example, a single row of vertical
tubes may be divided into two sets of tubes, with
each set forming one coil. Each coil is comprised
of twelve tubes 14a providing a first pass, with
each of the twelve tubes 14a being connected to a
single tube 14b which provides the second pass.

In a preferred embodiment, the height, length
and width of the radiant section 11 are equal to
each other.

Although the heater is shown with a single
radiant section the heater could be constructed
with two radiant sections, each of which is in gas
flow communication with the convection section.
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Claims

1. A pyrolysis heater, comprising:

a radiant section; convection section in gas
flow communication with the radiant section; at
least two rows of vertical tubes positioned in
the radiant section, said radiant section con-
faining at least two rows of vertical tubes being
parallel to each other in a plane perpendicular
to a plane through the longitudinal axis of the
convection section, a plurality of radiant bur-
ners positioned in the floor of the radiant sec-
tion in rows parallel to the vertical tubes, each
row of vertical tubes having a first row of
burners on one side of the vertical tubes and a
second row of burners on a second side of the
vertical tubes, said radiant section having a
width which is substantially equal to the length
of the radiant section.

2. The heater of Claim 1 wherein the tubes in a
single row are interconnected to form a plural-
ity of coils.

3. The heater of Claim 2 wherein the tubes in a
coil have different diameters.

4. The heater of Claim 3 wherein the tubes in a
coil are interconnected to provide two vertical
passes through the radiant section.

5. The heater of Claim 3 wherein a coil has a
length of from 30 feet to 80 feet.

6. The heater of Claim 2 wherein the height of
the radiant section is substantially equal to the
width thereof.

7. The heater of Claim 6 wherein a coil has a
length of from 30 feet to 80 feet.

8. The heater of Claim 7 wherein the tubes in a
coil are interconnected to provide two vertical
passes through the radiant section.
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FIG. 1
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