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2 Claims, '

This invention relates to an improved form
of heat exchange apparatus the features of which
make it particularly advantageous for use in re-
claiming heat from hot combustion gases. .

In many exothermic processes quantities of
heat are liberated and, unless reclaimed in some
economical manner, a considerable loss of energy

is suffered. For example, in the catalytic crack-.

ing of hydrocarbons a deleterious deposit of car-
bonaceous or heavy hydrocarbonaceous material
accumulates upon the catalyst particles.
deposit must be periodically removed to restore
activity to the catalyst and render it suitable for
further use. 'This is ordinarily accomplished by
contacting hot oxygen-containing gases with the
catalyst to burn the deleterious deposited material
therefrom. This combustion liberates consider-
able heat at a relatively high temperature level
and, for efficient operation, a large portion of this
useful heat must be recovered. Various types of
- equipment ‘designed to accomplish the reclama-
tion of heat from normally waste hot gases have
been proposed. However, they fail to obviate
certain structural difficulties when employed for
heat exchange between fluids of widely different
temperature and particularly when the tempera-
" ture of one or hoth of the fluids is subject to wide
variations. This is the condition encountered
in generating and/or superheating steam, for ex-
ample, by heat exchange with hot combustion
gases from the regenerating zone of a catalytic
cracking system.
“In this invention the incoming hottest gases,
instead of first contacting the tube sheet, as in
the usual case, will contact the bent ends of the
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Fig. 4 shows the piping arrangement for a
modified form of the invention.

Fig. 5 is an isometric view of a baffle arrange-
ment which may be used in applicant’s invention.,

Referring now to Figs. 1, 2 and 3, the appara-
tus is made up of an elongated shell {{, whichis
provided at its lower end with the head 12, and
at its upper end with the flange 13. The flange

13, is adapted to receive the tube sheet (4, to

which a plurality of U-shaped tubes {3 are se-
cured. Above the tube sheet is a second elon-

" gated shell 16, which is provided at its lower end
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with the flange 11, and at its upper end with the
head 18. The tube sheet is adapted to be secured
between the two flanges 13 and {71 by means of
bolts not shown.

The shell {1, is divided for a substantial por-
tion of its length by a baffle 19, which is suspended
from the tube sheet by means of a plurality of
hanger rods 20, which engage tapped holes in
the tube sheet 4 and drilled holes in brackets 214,
attached to the baffle 19, at a point adjacent its

~upper end each drilled hole being large enough
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tubes thereby becoming cooled to a degree that -

they will no longer seriously affect the tube sheet.
As an additional precaution insulation may be
provided on the tube sheet to further reduce the
harmful effecis of the hot gases.

The above mentioned features and advantages
as well as additional ones will be made more ap-
parent with reference to the accompanying dia-

- grammatic drawing and following description
thereof.

In the drawing

.Fig. 1'is an elevational view, shown principally

.- In section, of a preferred form of the invention.
cooes2ise ‘sectional view of the apparatus shown

‘ B ;-m Flg. 1, as. ‘taken from the plane indicated. by
" ‘the’line 2—2. :
- g, Ian is a sectlonal ‘view.of the apparatus :

Fig. 1, 88 taken from the plane indi-
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to permit a rod 20 to freely slide therethrough.
A second baffle 22, is disposed in the lower por-
tion of the shell {i.. Both the bafile 19 and the
baffie 22. are provided with slotted holes to ac-
commodate the tubes {8. A bafle member 23,
provided with the slotted holes 24, is attached
to the baffle 19, by the bolts 25, in order to pre-
vent the stream of hot gases from bypassing the
tubes. This bafile arrangement is shown more
clearly in Fig. 5 of the drawing.

With the baffle arrangement herein described
tubes 15 are free to expand downwardly and
bafle 19 is free to expand upwardly away from
its point of contact with the tubes. The tubes
are free to expand downwardly because of the
fact that the slotted holes in bafile 22 are made
oversized, in the vertical direction, to allow for
thermal expansion of the tubes and bafile 19 is
free to expand upwardly away from the tubes be-
cause. of the slidable engagement of bracket 21
and hanger rods 20. When the apparatus is cool,
baffle {9 will be supported by rods 28, but when
the exchanger is hot, baffle 18 will be supported by
the tubes and only maintaining in a vertical posi-
tion by brackets 21 slidably engaging rods 20,

In the shell {1, on opposite sides of ‘the bafile
22, and adjacent the head 12, the flanged open-
ings 26, and 21,-are provided as inlet and outlet

. respectively for the hot gas stream from which

heat is to be reclaimed. Suitable conduits 28

-and 28 may be secured by bolts, not shown, to
“the ﬂans_ed openings 26 and 27 respectively to
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direct the hot gas stream info and out of the heat’

exchanger, .

The upper shell i6, which serves as a water
reservoir and steam separating space, is provided
with a flanged opening 30 in the head 18 to
which may. be secured by bolts, not shown, a
suitable conduit 31, to direct the generated steam
to the desired heating or power equipment. A
water inlet conduit 32 is provided in the shell 16
for supplying feed water to the boiler. A gage
glass 33 or other suitable level indicator may also
be provided in the shell i6.

To prevent the agitation of the main body of
water in the reservoir from affecting the reading
of the gage glass a bafile 34 may be provided dis-
posed longitudinally in the shell (6. Another
baffle 35 is disposed transverse the shell {6, to
facilitate the circulation of water downward
through that portion of the tubes 15 located on
the outlet side of baffle 19 and upwardly through
that portion of the tubes disposed on the inlet
side of the baffle 19. : .

The entire heat exchanger may be supported
by the lugs 36, secured to the shell it by welding
or other suitable means, and the structural mem-
bers 31.

The inner wall of the shell 11, and that por-
tion of the tube sheet exposed to the hot gases
may be covered with a suitable insulating or

refractory material 60 to eliminate heat losses :

through the shell and prevent the tube sheet from
attaining excessive temperatures.

In Fig. 4 a modified arrangement of the inven-
tion is shown wherein a positive water circula-
tion through the tubes is maintained.

In this arrangement an inlet and outlet header
fitting 38 is substituted for the upper shell 16 and
attached in its place to the tube sheet 14’ and
flange 13’ by bolts not shown. A reservoir and
steam disengaging drum 39 is connected to the
outlet side of the fitting 38 by means of conduit
30. Water is fed to the reservoir by means of
the conduit 4! and is drawn from it by means of
conduit 42, which connects to the suction side
of pump 43. From the pump 43 water is directed
to the inlet side of the fitting 38 by means of con-
duit 44. A suitable expansion joint 45 may be
provided in conduit 44 to provide means for dis-
sipating any thermal expansion in said conduit.

In many regenerating processes the reactivat-
ing gases are maintained at relatively high pres-
sures in the neighborhood of about 100 pounds
per square inch. When this is the case a por-
tion of these gases may be directed from conduit

29’ by means of conduit 46 and valve 47 to a '

suitable turbine 48 to supply power to drive the
water circulating pump 43. A suitable expan-
sion joint 89 may be provided in conduit 48 to

allow for the thermal expansion of said conduit.

In order that suitable pressure will be maintained
in the outlet conduit 28’ to operate the turbine
48 a back presure regulating valve 50 may be
provided in said conduit, the diaphragm &l of
said valve being connected to conduit 29’ by
means of conduit 52 and valve 53.
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Spent gases from the turbine 48 may be ex-
hausted to atmosphere by means of conduit &4.
The drum 39 may be provided with & gage glass
55 or other suitable level indicating device, and
steam generated in the boiler ({’ and separated
from the water in said drum may be directed to
suitable heating or power equipment by means
of conduit 56.

The above description of the invention in twe
of its preferred forms is used merely as an illus-
tration to point out some of its many features
and advantages and is not intended as a limita-
tion of its scope.

I claim as my invention:

1. In a heat exchanger of the class described
having U-shaped tubes secured at their open ends
to ‘a tube sheet and extending downwardly into
an elongated vertical shell, a reservoir positioned
above said tube sheet in communication with the
open ends of said tubes, a longitudinally disposed
baffie extending within said shell from a point
adjacent its lower end to a point spaced from
said tube sheet intersecting said tubes at ap-
proximately the mid-points of their bends com-
prising an upper section, a lower section and &
third section secured to said upper section and
slidably engaging said lower section, said sections
being slotted to receive said tubes and arranged
to prevent passage of said heat eonvective fiuid
at the point of contact with said tubes, means
for directing a heat convective fluid into said
shell at a point adjacent its lower end and on
one side of said baffie, means for withdrawing said
fluid from said shell at a point on the opposite
side of said bafile, means for introducing a vapor-
izable ‘fluid into said reservoir and means for
withdrawing evolved vapors from said reservoir.

2. In a waste heat boiler having an- elongated
vertical shell with closure means at its lower end
and a tube sheet disposed transversely near its
upper end, a plurality of U-shaped boiler tubes
secured at their open ends to said tube sheet and
extending downwardly into said shell, a water
reservoir positioned above said tube sheet in com-.
munication with the open ends of said tubes, a
vertical baffle disposed within said shéll extending
from adjacent said lower closure means to & point
spaced from said tube sheet and perpendicularly
intersecting each of said tubes at their lower ex-
tremities comprising an upper section, a lower
section and a third section secured to said upper
section and slidably engaging said lower section,
said sections being slotted to receive said tubes
and arranged to prevent passage of said heat con-
vective fluid at the point of contact with said
tubes, means for directing a heat convective fluid
into said shell at a point adjacent its lower end
and on one side of said baffle, means for with-
drawing said fluid from said shell at & point on
the opposite side of said baiffle and adjacent the
end closure means of said shell, a feed water con-
duit in communication with said reservoir and

a steam withdrawal conduit in communication

with said reservoir.
LYMAN C. HUFF.



