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' Harold M. Graham, Kenmore N. Y., assignor to
The Lummus Company, New York, N. Y., a cor-
poration of Delaware
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3 Claims

This invention relates to heat exchangers, and
more particularly to heat exchangers of the
double pipe type. |
- It has heretofore been suggested that double
pipe heat exchangers be used on certain special
service in which extremely intimate contact was
required between the two materials in heat ex-
change.
double pipe heat exchanger of a tortuous path
type with a limited extent of straight pipe, the
ends of which were joined by suitable U-bends.
In such construction, it has been difficult to dis-
mantle the U-bends and, therefore, difficult to
clean the tubes, with the result that such ap-
paratus has been expenswe in operation as well
as construction.

In accordance with my invention, I provide a
double pipe type.heat exchanger, in which the

flow of material through one of the tubes is-
tortuous but no U-bends are used, and in lieu

thereof, standard type headers are provided.. |
Another object of the invention is to prov1de a

double type heat exchanger in which one series

of pipes is closed at one end and is provided
with a common header for the other end.

A still further object of the invention is to
provide a multiple 'series double pipe heat ex-
- changer, which is particularly adapted for the

heat exchange between a gaseous material, such
as .steam, and a liquid material, such as oil, and
in which extended surface tubes are used for a
relatively equal heat exchange efficiency, such ex-
tended surface tubes being interconnected in
common header constructions.

Further objects and advantages of my inven-
tion will appear from the following description
of a preferred form of embodiment thereof, taken
in connection . mth the attached drawings in
" which |

Pig. 1 is a vertical section with parts broken
away and parts in elevation of a double pipe hesat
exchanger:

Figs. 2 and 3 are end elevations with parts in
section of the respective ends of the heat ex-
-changer shown in Fig. 1:

Figs. 4 and 5 are diagrammatic views show-

ing the fluid flow. |

- In accordance with the preferred form of em-
bodiment of my invention, the heat exchanger
Is shown as comprising a plurality of outer pipes
10 and fl in spaced vertical rows, such pipes

being suitably secured to tube sheets { 2 and 13
as by Weldmg -

It has been the practice to make this

(Cl 257—247) _
“to tube sheet indicated at {1 as by welding.

These inner pipes have their other end blanked
off at (8. | |
“'The top pipe in one vertical row of the outer
pipes 1l is provided with a nozzle 20 and the
bottom pipe 10 in the other row is provided with
a nozzle 26. Flow through these outer pipes is

' ~ established by a header 22 having internal chan-
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nels 23, which connect with the ends of the pipes
10 and §i. In addition, intermediate pipes (0
and il have conduits 25 and, as shown in Fig. 5,
a tortuous flow is set up from lower nozzle 26
in pipe 10 to nozzle 20 in upper pipe 1.

The inner pipes {4 and 15 extend to a header
30, which has a common recess or internal chan-
nel 34 which interconnects all of the inner pipes.
An inlet 31 is provided for such interna.l chan-
nel and an outlet is provided at 32. |

It will thus be apparent that W1th the tube
sheet 13 and tube sheet 7 bolted to the header
30, and with the header 22 bolted to the tube
sheet 12, that there will be a continuous flow
through the outer pipes {0 and {{ surrounding
the inner pipes I3 and (4, and there will be a
continuous flow into all of the inner pipes, which
are connected to the inlet and outlet 3f and 32.

When the apparatus is used as a heater for
cll, the oil enters the lower nozzle 26 and is
heated by contact with a heating medium, such
as steam, within the pipes 14 and 15. Inasmuch
as the heat transfer rate between oil and steel
is-low and for the same temperature, the steam
to steel rate is high, it is usually desirable to
provide extended surface pipes. As shown, pipes
14 and 15 thus have extended surface in the
form of longitudinal fins 31.

The steam flow is indicated in Pig. 4 by the
solid lines 3% and the condensate is indicated by
the dotted lines 36. A trap, diagrammatically
indicated at 46, is used to maintain a suitable
steam head within the pipes.

I also find it desirable to provide internal

bleeder tubes 38 projecting into pipes 14 and 15,
- such bleeder tubes being connected into recesses

or vertical risers 39 in the header and tube sheet
30. Valves 40 may be provided to release the air

~ which may collect in the inner pipes.

50

Inner pipes {4 and (8, which project into the
respective Dlpes 10 and ll are suitably eeeured A% cleaned, it is only necessary to remove header

1 also provide a vent opening 42 and a relief,
valve connection 43 for the outer pipes 18 and
{1, which may be used if found desirable. The
exchanger is preferably mounted in a hori-
zontal position with one or more brackets 45.

Assembly and disassembly of the unit is easily -
~accomplished. If the outer pipes are to be




&

22 which immedmtely exposes all of the pipes
10 and 1. If a more complete cleaning is re-
quired, the header {T may be removed and all
of the internal pipes 14 and 15 simultaneously
removed. Such removal of the header 7T also
permits complete cleaning of the interior of in-
- ner pipes 14 and 15.

No return bends are nece: sary and only stand-

ard flanges and simplified construction is re-
- quired. The unit is especially rugged as the
outer pipes are permanently welded to the re-
spective tube sheets 12 and 13 and no expansion
difficulties exist as the internal pipes merely
float within the outer pipes.

The exchanger is also especially useful with
heavy duty requirements and has been construct-

- ‘ed for steam pressures in the range of 600 pounds

per square inch and oil pressures in the range of
300 pounds per square inch. With the extended

surface, the heat transfer coefficient is approxi--

mately equal.

While I have shown and described a preferred
form of embodiment of my invention, I am aware
that modifications may be made thereto and I,
therefore, desire a broad interpretation of my in-
vention within the scope and spirit of the de-
scription herein and of the claims appended here-
inafter. |

I claim: , |

1. A heat exchanger of the class described com-
prising a pair of apertured end plates forming
 tube sheets, a series of external tubes extending
into said apertures and between said tube sheets,
~means to integrally secure said tubes to said tube
sheets to form a rigid skeleton framework, noz-
- zles in certain of said external tubes for inlet and
outlet-of a first fluid, means to interconnect the
ends of adjacent external tubes at one end of the
~heat exchanger, means to interconnect other
pairs of sald external tubes near their other ends
whereby a continuous fluid path is established

10
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tube, 5 tube sheet header for the other end of said
internal tubes, means to secure said internal
tubes to said tube sheet header, said last-men-
tioned tube sheet header having nozzle means
communicating with the internal and the inter-
mediate tubes, means to bolt all of said tube
sheets and the tube sheet header at one end to-
gether, the tube sheet header for the infernal
tubes being outermost and the tube sheet for the
intermediate tubes being between the other tube
sheet and the tube sheet header whereby the in-
ternal tubes and intermediate tubes may be re-
moved as separate groups with their tube sheet
and tube sheet header after the tube sheets and
tube sheet header are unbolted.

2. A heat exchanger as claimed in claim .1 in

- which the tube sheet header for the internal

20

tubes has recess portions comimunicating with
the open ends of all of the internal tubes where-
by free communication is had with the closed
ends of all of the intermediate tubes, said tube
sheet header also having a recess portion com-

- municating with the nozzle means and the open

| A I
|

ends of all of said intermediate tubes.
3. A heat exchanger having g framework con-
sisting of a group of external tubes and tube .

- sheets therefor whereby said heat exchanger may

30

be -supported as a unit, a group of intermediate
tubes within said external tubes, and a group of
internal tubes within the intermediate tubes, the
intermediate tubes being closed on one end, the

‘external tubes being interconnected in contmuous |

fluid path adjacent the closed end of the inter-
mediate tubes, a tube sheet for supporting the

» open ends of the intermediate tubes, said tube

sheet closing the adjacent ends of the external
tubes, a tube sheet header for the internal tubes,
sald internal tube sheet header having recesses

- independent of each other, certain of said re-

40

from inlet to outlet, and means to establish a heat -

exchange between a second fluid and the first
fluid, said means including g series of intermedi-
ate tubes each having extended heat transfer
surface and a closed end, each of said intermedi-
ate tubes extending .info one of the respective
external tubes to limit the fluid path of the first
fluid, a tube sheet for the open end of all of said
intermediate tubes, means to secure said inter-
mediate tubes to said tube sheet, said last-named
tube sheet being secured in sealed relation against
the face of one of said first-named tube sheets
whereby the open ends of said external tubes are
- simultaneously closed, means to introduce the
second fluid to and remove it from the intermedi-
ate tubes, said means including a series of in-
~ ternal tubes, each of which extends substantially

cesses forming a collecting chamber for the ends
of the internal tubes, the other recess forming a
distributing chamber for the intermediate tubes,
and separate nozzle means intercommunicating

with the respective recesses whereby a continuous

fluid path can be set up between the respective
nozzles and through substantially the full length
of the internal and the intermediate tubes,
means to bolt all of the tube sheets and tube sheet

. header at one end of the heat exchanger together

whereby said internal tubes and the intermediate
tubes are completely removable from the respec-
tive surrounding tubes from one end of the heat
exchange unit when the bolting means is released,

- separate nozzle means interconnecting certain of

'
bt

to the closed end of the respective intermediate

the adjacent external tubes, and nozzles in other
of said external tubes for interconnection to a
second fluid source. |

HAROLD M. GRAHAM.



CERTIFICATE OF CORRECTION.
Patent No. 2,267, 695. December 2%, 1941.
HAROLD M. GRAHAM.

It 1s hereby certified that error appears 1n the printed specificatlon

of the above mumbered patent requiring correctlonas follows: Page 2, sec-
ond column, line 38, claim 3, for the words "internal tube sheet" read
~-internsl tube tube sheet--; snd that the sald Letters Patent shouldbe

read with this correction therein that the same may conform to the rec-

ord of the case in the Patent (Office.
Signed and sealed thls 27th day of Januery, A. D. 19&2.

Henry Van Arsdale,
(Seal) Acting Commissioner of Patents.



	Drawings
	Front Page
	Specification
	Claims
	Corrections/Annotated Pages

