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“QOystein Jacobsen, Dayton, Ohm, assignor to The
Duriron Company, Inc., a corporatlon of New

York

Application Feb‘ruary 23; 1935 Seria,l No. 7,744 -

% Claims.

“'The invention relates to heat exchangers for
liquids or fluids and more particularly to an
apparatus for heating liquid in which steam is

~ the heating “fluid. - It has for its principal-ob-
~5 ject the provision of -an improved -apparatus
having a high degree of efficiency. A further
object is the provision of an improved construc-
tion wherein a high degree of turbulence is se-
cured in the liguid to be heated as it passes the
tortuous heating passage of the apparatus, which
turbulence, I have fourid essential to an effective
heat transfer since it causes a larger area of the
liquid to contact with the heated surfaces than
would be the case in a smooth flow.” More par-
ticularly, the tortuous passageway for the liquid
is designed to give a substantial improvement in
heat transfer, as compared with apparatus of
equal heat transfer areas heretofore used having
_the well-known spiral type of flow passage. “A
29" further cbject is the provision of a structure which
is cheap and simple and may be readily fabricated
from corrosion resisting material. One embodi~
ment of the invention is shown in the accompany-
ing drawings, wherein:

Figure 1 is a longitudinal section through the
apparatus. Tig. 2 is a side elavation partly in
section of the ribbed tube which divides the flow
of liguid to be heated into two streams. And
Figs. 3 and 4 are sections on the lines ITI—IIIL
and IV—IV respectively of Fig. 2.~

Referring to ¥ig. 1 of the drawings, 1.is a tubu-
lar steam jacket carried by the headers 2, 2
having the base flanges 3. ' Extending through the
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headers which are recessed to form stuffing boxes

35 isthe jacket 5, the packing 4 in the stuffing boxés
being engaged by the glands 6, 6 which are drawn
inward by the bolts 7. Lying inside the jacket 5
is the steam tube 8 surrounded at its left hand
end by a stufing box carrying the packing 9
which is engaged by the gland 10. This gland is
adjusted inward by means of the bolts ii. The
steam tube is closed ab its left hand end by a
header 12 clamped in position by the bolts 13 ex-
tending through the collar (4. The right hand
45 end of the jacket is provided with a.header 5
clamped in position by means of the bolts 16 ex-
tending through the collars 7.
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‘Intermediate the jacket 5 and the steam tube 8

is a division tube 18, shown in Figs. 2, 3-and 4, and
later described in detail. 'The right hand end of
this tube 18 is engaged by the header 15, while
the left hand end engages lugs 19 which are in-
tegral with the walls of the steam tube.
Steam is supplied to the tube 8 by means of the
pipe 20, which carries at its inner end a cup-
shaped deflector 21. The header {2 is provided
with a drain outlet 22 for removing the condensa-
tion which forms in the tube 8. A steam chamber
:23 is also provided between the jackets | and 5,
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such chamber havmg a steam inlet 24 and a
drainage outlet 25. Bafile plates 26 and 27 are
provided in the chamber 23 in front of the inlet
22 and dramage outlet 25 respectively.

The division tube (8 separates the space be-
tween the tube 8 and jacket 5 into two passage-

ways 28 and 29 which communicate at their left

hand ends where the end of the tube 18 engages
the lugs 19. The passageway 28 has an inlet 30
at its right hand end, through which the liquid
to be heated is supplied, while the passageway 28
has an outlet 31 at its right hand through which
the liguid discharges.

The division tube 18 is preferably in the form
of a casting provided on its exterior with the two
sets of ribs 32, 32, etc. and 33, 33, etec.; and on its
interior with the two sets of ribs 34, 34, etc. and 35,
35, etc. The ribs 32 and 33 alternate and each
extends around about 300 degrees of the circum-
ference of the tube. This provides a, series of cir-
cumferential passages 36, 38, etc. (Fig. 2) con-
nected at their ends by the longitudinal passages
31, 81, etc. when the tube is fitted into the jacket
5. Together these circumferential and longitu-
dinal passages constitute the passageway 28.
Similarly, the interior ribs 34-and 35 alternate and
each extends around about 300 degrees of the
circumference of the tube. This provides a series
of circumferential passages 38, 38, etc. connected
at their ends by the longitudinal passages 39, 39,
etc. when the steam tube 8 is fitted into the
division tube. Together the circumferential pas-
sages 38, 38, etc.and the longitudinal passages
constitute the passageway 28.

In operation, the liquid to be heated: flows
through the passageway 28 to the lugs-19, where
it is directed reversely into the passageway 28
and returns therethrough to the right hand end

of the apparatus and discharges through the out---

let 31. In its flow through the-passageway 28,
the liquid is heated: from the wall of the steam
tube 8, and in its flow through the passageway
29 it is heated by the steam jacket 5. The pas-
sageways 28 and 29 not only provide the desired
length of travel of the liquid to be heated in con-
tact wtih the heated walls 8 and 5§, similar to
that secured with the spiral passageways hereto-
fore employed, but ‘also insure ‘a’much more

efficient heat transfer than such spiral passage-’

ways. With spiral passageways, the flow of the
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liquid is accompahied with only a slight amount -

of turbulence, whereas the present:arrangement

gives a maximum amount of turbulence with a
corresponding increase of heat transfer, due to

the greater amount of contact between the liquid
and the-heated walls. In its flow through the
passageways 28 and 29, the direction of travel is
abruptly changed in passing from a circumfer-
ential passage 36 to-a longitudinal passage 37;
and again abruptly changed-in passing back from
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the longitudinal passage 37 to the circumferential
passage 38, thus giving a maximum amount of
agitation. As g result, the heat transfer is much
more rapid than is the case where the flow along
the heated surfaces is smooth and uninterrupted.
The construction further lends itself readily to
fabrication in corrosion resisting compositions,
and requires a minimum amount of machine work,
which is an important consideration in niaterials
which are very hard and resistant to.cutting:” The

primary advantage is found, however, in the in- -

crease in efficiency, heretofore pointed out, and

incident to the construction of the division tube -

with its alternating circumferential and longltu—
dinal passages which require repeated. abript
changes -of direction of flow in the liquid being
treated. '

What I claim is: )

1. In combination in heat. exchange apparatus
a pair of spaced concentric tubes, means for heat-
ing such tubes, a division tube between the.con-
centric tubes dividing the space therebetween into
two passageways which communicate with each
other at one end, the other end of one passage-
way having an inlet for the fluid to be heated
while the other end of the other passageway has
an outlet for said fluid, and a series of spaced. cir-
cumferential ribs on the inner and outer faces
of said -division tube bridging the passageways,
each of which extends around only a part of the
circumference of the tube so that a passage is
provided between the ends .of each rib with each
of said passages offset circumferentially with re-
spect to the passage between the ends of the rib
next adjacénu on each side thereof.

2. In combmamon in heat exchange apparatus
4 pair of spaced concentric fubes, means for heat-
ing such tubes, a division tube. between the con-
centric- tubes dividing the space therebetween
into two passageways which communicate with
each other at one end, the 0uher end of one pas-
sageway havmg an inlet for the fluid to ‘be heated
while the other end of the.other passageway has
an outlet for said ﬂuld and a series of spaced
circumferential ribs on the inner and outer faces
of said division tube prxdgmg ‘the passageways,
each of which extends around only a part of the
circumference of the tube so that a passage is
provided between the ends of each rib with each
of said passages offset circumferentially 180 de-
grees with respect t}o the passages between the
ends of the rib next adjacent on each side.

3. In combmatlon in heat exchange apparatus
a pair of spaced concentrlc tubes, means for

©  heating such tubes, a division tube between the

concentric tubes dividing the space therebetween
into two passageways which communicate with
each other at one end, the other end of one pas-
sageway having an inlet for the fluid to be heated
while the other end of the other passageway has
an outlet for said fluid, and a series of spaced cir-

cumferential ribs on the inner and cuter faces of -

said division tube bridging the passageways, each
of which extends around the major portion of
the circumference of the tube, so that a passage
is provided between the ends of eaeh rib with
each of said passages offset circumferentially with
respect to the passage between the ends of the
rib next adjacent on each side thereof.

4, In combination in heat exchange apparatus
a pair of spaced concentric tubes, means for heat-
ing such tubes, a division tube between the con-
centric tubes dividing the space therebetween
into two passageways which communicate with
each other at one end, the other: end of one pas-
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sageway having an'inlet for the fluid to be heated
while the other end of the other passageway has
an outlet for said fluid, and a series of spaced
circumferential ribs on the inner and outer faces
of said division tube bridging the passageways lo-
cated in planes at right angles to the axis of the

tube, each of which ribs extends around the ma-

Jjor portion of the circumference of the tube, so
that a passage is provided between the ends of
each rib with each of said passages offset circum-
ferentially with respect to the passage between
the ends of the rib next adjacent on each side
thereof. )

‘5. In combination in heat exchange apparatus

‘a, pair of spaced concentric tubes, means for heat-

ing such tubes, a division tube between the con-
centric tubes dividing the space therebetween
into two passageways which communicate with
each other at one.end, the other end cf one pas-
sageway having an inlet for the fluid to be heated
while the other end of the other passageway has
an outlet for said fluid, and a series of spaced
circumferential ribs on the inner and outer faces
of said division tube bridging the passageways
located in planes at right angles to the axis of the
tube, each of- which extends around the major
portion of the circumference of the tube so that a
longitudinal passage is provided between the ends
of each rib with each of said passages offset ap-
proximately 180 degrees with respect to the pas-
sage between the ends of the rib next adjacent on
each side thereof.

6. In combination in heat exchange apparatus,
a pair of spaced concentric tubes, the inner one
of which is closed at its ends, means for apply-
ing heating fluid around the oufter tube, a steam
supply pipe extending from one end of the inner
tube to a point adjacent the other end thereof and
opening into such inner tube, a deflector plate
in opposition to the open end of the steam sup-
ply pipe, a division tube between the concen-
tric tubes dividing the space therebetween into
two passageways which communicate with each
other at one end, the other end of one passage-
way having an inlet for the fluid to be heated
while the .other end of the other passageway has
an outlet for said fluid, and circumferential ribs
on the inner and outer faces of the division tube
bridging the passageways and causing the fluid
being heated to flow circumferentially around
the steam and division tubes a plurality of times
in its travel from one end of the division tube to
the other.

7. In combination in heat exchange apparatus,

a pair of spaced concentric tubes, the inner one ;

of which is closed at its ends, means for apply-
ing heating fluid around the outer tube, a steam
supply pipe extending from one end of the inner
tube to a point adjacent the other end thereof
and opening into such inner tube, a cup-shaped
deflector member fitting around ihe open end of
the steam supply pipe, a division tube between
the concentric tubes dividing the space therebe-

" tween into two passageways which communicate

with each ofher at one end, the other end of one
passageway having an inlet for the fluid to be
heated while the other end of the other passage-
way has an outlet for said fluid, and circumfer-
ential ribs on the inner and outer faces of the di-
vision tube bridging the passageways and caus-
ing the fluid being heated to flow circumferen-
tially around the steam and division fubes a plu-
rality of times in its travel from one end of the
division tube to the other,
0. JACOBSEN.
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