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This invention relates to a tube support arrangement 
for use in a heat exchanger tube bundle and more partic 
ularly to a tube support and spacer for use in a tube bundle 
comprising a plurality of nested helical tube coils wherein 
the tube support arrangement provides support for the 
tubes both in a horizontal and in a vertical direction while 
permitting relative differential expansion between adjacent 
coils of tubes. 

Heat exchangers incorporating a plurality of tubes ar 
ranged as a tube bundle therein are widely used in heat 
transfer systems. Many such heat exchanger tube bundle 
arrangements are provided with combination spacers and 
supports which align, space, and support the tubes within 
the bundle while permitting differential thermal expansion 
to occur. However, most tube supports of the prior art 
function only when the heat exchanger assembly is in its 
intended operating position. Thus, with a heat exchanger 
intended to operate in a vertical position, the tube support 
and spacer arrangement is designed and arranged to Sup 
port and space the tubes when the heat exchanger is in 
the vertical position only, but not when it is in horizontal 
position. It is common practice to shop assemble appa 
ratus whenever possible, and to ship the assembled ap 
paratus to the erection site as complete unitary compo 
nents to minimize cost and maximize quality of the prod 
uct. Tubular heat exchangers are in this category and 
this apparatus has customarily been shop assembled for 
shipment via standard methods of transportation to the 
erection site. Thus, because of right of way clearance 
limits it is often necessary to transport a heat exchanger 
lying on its side, i.e., horizontal, even though it is later 
to be vertically disposed. In this circumstance the tube 
spacers, installed in the shop to support and align the tube 
bundles in the vertical operating position, are not func 
tioning during the time the heat exchanger is in the hori 
Zontal position. As a result, it has been necessary to pro 
vide supplementary spacers and supports for the shipment 
horizontally of such vertical heat exchanger apparatus to 
prevent undesirable shifting of the tube bundles during 
shipment and to minimize vibrations which may damage 
the structure. Since the tube supports and spacers used 
for shipment are supplemental to those used in normal 
operation they add to the cost of the unit since they must 
either be left in the unit or be removed at the erection 
site, with either procedure resulting in added expense. 

Accordingly, it is an object of the present invention to 
provide a tube support and spacer arrangement which will 
support and space the tubes of a heat eXchanger both verti 
cally and horizontally so as to obviate the above-mentioned 
disadvantages. In the support arrangement of the present 
invention each tube support supports and spaces a row of 
tubes within the tube bundle while at the same time guid 
ing and supporting the next adjacent tube Support, irrespec 
tive of whether the heat exchanger unit is in a vertical or 
a horizontal position. With this arrangement, it is pos 
sible to ship a heat exchanger, intended for ultimate dis 
position vertically, in a horizontal position without the 
necessity of utilizing additional tube spacers and supports, 
since the support structure will prevent vibration of the 
tubes during shipment and will maintain the spacing of the 
tube assembly. At the same time, tube supports of the 
present invention permit differential thermal expansion of 
the several rows of tubes within the tube bundle during 
normal operating conditions. 
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Accordingly, the present invention provides a tube Sup 

port arrangement in a heat exchanger having a plurality 
of spaced parallel tubes arranged as a tube bundle wherein 
the tube support comprises a first member extending trans 
versely of a first row of tubes and arranged to project be 
tween adjacent tubes to space the tubes in that row, with 
a clamping or retaining means positioned on the opposite 
side of the tubes from the first member and cooperating 
with the member to maintain the tube spacing while at the 
same time forming a guide channel, and a second member 
disposed in the guide channel and extending substantially 
parallel to the first member and projecting between ad 
jacent tubes in a second row of tubes adjacent to the first 
row of tubes. 
The first member of the tube support may be slotted to 

accept the row of tubes while the clamping member in 
cludes a pair of clamping bars disposed one on each side 
of the portion of the slotted member which extends be 
tween the tubes so that the two clamping bars and the first 
member form a guide slot in which the second member is 
disposed. - 

The various features of novelty which characterize the 
invention are pointed out with particularity in the claims 
annexed to and forming a part of this specification. For 
a better understanding of the invention, its operating ad 
vantages and specific objects attained by its use, reference 
should be had to the accompanying drawing and descrip 
tive matter in which there is illustrated and described a 
preferred embodiment of the invention. 

Of the drawings: 
FIG. 1 shows a schematic illustration of a vertically 

arranged heat exchanger incorporating the tube spacers 
of the present invention; 

FIG. 2 illustrates an enlarged vertical sectional detail 
of a plurality of spacers of the heat exchanger shown in 
FIG. 1; 
FIG. 3 is a view of the spacer arrangement taken along 

line 3-3 of FIG. 2; and 
FIG. 4 is a view of the spacer arrangement taken along 

line 4-4 of FIG. 2. 
A vertical heat exchanger 10 as illustrated in FIG. 1 

comprises a pressure vessel 2 having a plurality of tubes 
14 arranged therein as a tube bundle. The tubes are 
Supported from a support member 16 positioned in the 
upper portion of the pressure vessel by the support and 
Spacer assembly 18 of the present invention. In the 
heat exchanger arrangement illustrated the tubes are ar 
ranged in a plurality of concentric coils. The tubes are 
appropriately connected to headers, not shown, for the 
Supply of Suitable heat transfer fluid in a manner well 
known in the art. 

Referring now to FIG. 2, an enlarged detail of a por 
tion of the tube support and spacer assembly 18 of the 
present invention is illustrated, showing the support as 
applied to three uniformly spaced rows of tubes 4. The 
assembly 18 comprises a first member 20 which is a bar 
member having a straight first edge 21 and a scalloped or 
slotted opposite edge 23 which is arranged to provide the 
desired spacing between the tubes 14 in the first row. 
The scalloped or slotted edge 23 of the first member 20 
has an elongated portion 22 which extends between ad 
jacent tubes 14 to positively space the tubes from each 
other. A clamping means comprising a pair of clamping 
bars 24 are positioned on the opposite side of the first 
row of tubes from the first member 20 and are dis 
posed on opposite sides of the portion 22 which extends 
between the tubes 14 as may be readily seen in FIGS. 3 
and 4. These clamping bars 24 are secured, as by welds 
25, to the projecting portions 22 of the first member 20 
after the tubes 4 have been positioned in the first mem 
ber and cooperate with the first member in maintaining 
the desired tube spacing. The clamping bars 24 may 
have a first edge slotted or scalloped as at 27 to fit 
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around the tubes 14 in the first row and a second or oppo 
site edge 28 which extends beyond the projecting portions 
22 of the first member and cooperate therewith to form 
a guide slot extending the full length of the row of tubes. 
A second member 28A, similar to the first member 20, 
is arranged in corresponding relationship with a second 
row of tubes 4A, the axis of which is substantially 
parallel to the axis of the first row of tubes, and is guided 
and aligned by the guide channel formed between the 
clamping bars 24 connected to the first member 20. This 
arrangement is similarly repeated for each row of tubes 
across the heat exchanger, i.e., tubes 4B, etc. The sev 
eral support members 20, 20A and 20B, are secured to 
and suspended from the upper support 6 in the pressure 
vessel with the tubes of the heat exchanger supported 
by members 20. The support members on the outermost 
edges of the tube bundle may be guided in a suitable man 
ner by guides 29 provided on the inner surface of the 
pressure vessel wall 30. 
With the support structure of the present invention, 

each row of tubes is both positively supported and aligned 
while at the same time the individual tubes of a row are 
permitted to expand differentially with respect to each 
other by moving through the supports in a direction 
perpendicular to the plane of FIG. 2. At the same time 
the entire row of tubes may expand in a vertifical direc 
tion with the support members sliding therewith. Inas 
much as adjacent rows of tubes are not integrally con 
nected to the other rows of tubes, each row may also 
expand in a vertical direction independently of adjacent 
roWS with the support member 20A sliding within the 
slot formed between the clamping bars 24 of the first row. 
At the same time the Support arrangement for the sec 
Ond row of tubes is positively aligned by this guide chan 
nel. It is readily apparent that should the heat ex 
changer arrangement illustrated be placed in a horizontal 
position, the support arrangement will still provide the 
necessary support and relative tube spacing for the tube 
bundle since each support member will guide and support 
the next adjacent support member by means of the guide 
channel while at the same time providing the necessary 
Support and rigidity to prevent damage to the tube bundle. 

It will thus be seen that the present tube support ar 
rangement provides positive Support and alignment of 
the tubes within a heat exchanger while permitting dif 
ferential expansion regardless of whether the heat ex 
changer is in a vertical or horizontal position, simplifying 
maintenance, installation, and shipment of such units. 

Furthermore, in a heat exchanger comprising a plurality 
of concentric coilea tubes, the support structure of the 
present invention will provide support across the entire 
diameter of the tube bundle and throughout the entire 
length thereof. Also, if desired, additional supports may 
be utilized in various other diametral planes of the tube 
bundle in addition to that illustrated. 

While in accordance with the provisions of the statutes 
there is illustrated and described herein a specific embodi 
ment of the invention, those skilled in the art will under 
stand that changes may be made in the form of the inven 
tion covered by the claims, and that certain features of 
the invention may sometimes be used to advantage with 
Out a corresponding use of the other features. 
What is claimed is: 
1. In a heat exchanger having a plurality of spaced sub 

Stantially parallel tubes arranged as a tube bundle, a tube 
support arrangement comprising a first member extending 
transversely of a first row of tubes on one side thereof and 
having a portion projecting between adjacent tubes in said 
first row to define openings wherein the tubes of said first 
roW are confined, clamping means positioned on the op 
posite side of the tubes of said first row from said first 
member, said clamping means being connected with and 
cooperating with said first member to maintain the tubes 
of said first row in said openings, a second member in 
alignment with said first member and extending transverse 

O 

5 

20 

25 

30 

35 

40 

45 

50 

60 

65 

4. 
ly of a second row of tubes which are substantially parallel 
to said first row of tubes, said second member having a 
portion projecting between adjacent tubes in said second 
row to define openings wherein the tubes of said second 
row are confined, said clamping means being engaged with 
and arranged to align and guide said second member. 

2. In a heat eXchanger having a plurality of spaced sub 
stantially parallel tubes arranged as a tube bundle, a tube 
support arrangement comprising a first member extending 
transversely of a first row of tubes on one side thereof and 
having a portion projecting between adjacent tubes in said 
first row to define openings wherein the tubes of said first 
row are confined, a pair of clamping bars arranged on the 
opposite side of said tubes and extending transversely of 
said tubes, said clamping bars being connected with said 
first member and disposed on opposite sides of said pro 
jecting portion of said member to maintain the tubes of 
said first row in said spaces, said clamping bars cooperating 
with the projecting portion of said first member to form a 
guide channel extending transversely of said first row of 
tubes, and a second member disposed in said guide chan 
nel and extending transversely of a second row of tubes 
which are substantially parallel to said first row of tubes, 
said second member being arranged to project between ad 
jacent tubes in said second row to define openings wherein 
the tubes of said second row are confined. 

3. In a heat exchanger having a plurality of spaced sub 
stantially parallel tubes arranged as a tube bundle, a tube 
Support arrangement comprising a first slotted member ex 
tending transversely of a first row of tubes on one side 
thereof and having portions thereof projecting between ad 
jacent tubes in said first row to define openings wherein 
the tubes of said first row are confined, a pair of slotted 
clamping bars arranged on the opposite side of said tubes 
and extending transversely of said tubes and parallel with 
said first slotted member, said clamping bars being con 
nected with said first slotted member and disposed on op 
posite sides of said projecting portions of said first slotted 
member to maintain said tubes in said slots, said clamping 
bars cooperating with the projecting portions of said first 
member to form a guide channel extending transversely of 
said first row of tubes on the opposite side of said first row 
of tubes from said first member and, a second slotted 
member disposed slidably within said guide channel and 
extending transversely of a second row of tubes which are 
Substantially parallel to said first row of tubes, said second 
slotted member being arranged to project between adjacent 
tubes in said second row to define openings wherein the 
tubes of said second row are confined. 

4. In a vertical heat exchanger having a plurality of 
spaced coiled substantially parallel tubes arranged as a 
vertical tube bundle therein, a tube support arrangement 
comprising a first slotted member extending transversely 
of a first vertical row of tubes on one side thereof and hav 
ing portions thereof projecting between adjacent tubes in 
said first row to at least the opposite side thereof to define 
openings wherein the tubes of said first row are confined, 
a pair of slotted clamping bars arranged on the opposite 
side of said tubes and extending transversely of said tubes 
and parallel with said first slotted member, said clamping 
bars being connected with said first slotted member and 
disposed on opposite sides of said projecting portions of 
said first slotted member to maintain said tubes in said 
slots, said clamping bars cooperating with the projecting 
portion of said first member to form a guide channel ex 
tending transversely of said first row of tubes on the op 
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posite side of said first row of tubes from said first mem 
ber, and a second slotted member supported and aligned 
in said guide channel and extending transversely of a sec 
ond vertical row of tubes which are substantially parallel 
to said first row of tubes, said second slotted member be 
ing arranged to project between adjacent tubes in said sec 
ond row to define openings wherein the tubes of said sec 
ond row are confined, whereby said tube support arrange 
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ment supports and spaces said tubes when said heat eX- 2,980,404 4/1961 Andersen et al. ---- 165-162 X 
changer is vertical and horizontal. FOREIGN PATENTS 
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