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This invention relates to heat exchangers, more 
particularly to heat exchangers wherein provision 
is made for Subcooling the Condensate, and it has 
for an object the provision of improved apparatus 
of this character. 
The trend in high-pressure. heater practice is 

to use a subcooling section for increasing the heat 
recovery from the bled steam and thus reduce 
the quantity of steam required. The subcooler 
should be confined to the first Water paSS, but 
the amount of surface required is normally very 
much less than the surface in this pass. While 
baffle structure may be provided to segregate as 
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much of the first pass surface as is required for 
subcooling duty, generally this is not satisfactory, 
as only part of the feedwater is thus utilized for 
subcooling and the rise in temperature of the 
feedwater in the subcooler is thus increased, With 
a resultant penalty on the mean temperature dif 
ference between the cooling water and the con 
densate in this section. the amount of surface required in both the Sub 
cooling and the condensing sections. 

Hence, the most economical arrangement is to . 
partition off the required part of the first pass 
nearest to the inlet tube plate for use as a sub 
cooling section. 
where the feedwater heater is of the vertical 

type, it is proposed to partition off the coolest 
portion of the tubes of the first water pass (it 
being assumed that the water enters at the bot 
tom of the heater) and to collect the condensate 
at the lowest portion of the condensing section 
and then to direct this condensate to the upper 
portion of the separated subcooling section by 
conduit means provided within the heat exchang 
er, thereby avoiding the necessity of providing the 
usual external hot well and piping heretofore re 
lied upon for conveying condensate from the con 
densing section to the subcooler. 
In order to obtain maximum heat transfer be 

tween the condensate and the tubes of the Sub 
cooler, it is necessary to maintain relatively rapid 
flow of condensate past the tube surfaces, and 
such rate of flow can be obtained best by the 
presence of a sufficient pressure differential be 
tween the condensing section and the exit of the 
subcooling section. It will be apparent that leak 
age of steam from the condensing section to the 
subcooling section would result in decrease of 
this pressure differential, and any such leakage 
should be avoided. Therefore, it is an object of 
this invention to provide a suitable water seal 
between the condensing and subcooling sections, 
particularly at the point where the tubes pass 

This, of course, increases 
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from the subcooling section into the condensing 
Section. s 
Yet another object of the invention is to pro 

vide a vertical heat exchanger with Subcooler in 
which the usual external hot well and piping 
therefron to the subcooler are eliminated. 
These and other objects are effected by the 

invention as will be apparent from the following 
description and claims taken in connection with 
the accompanying drawing, forming a part of this 
application, in which: 

Fig. 1 is a longitudinal sectional view of a heat 
exchanger enbodying the present invention; 

Fig. 2 is a transverse sectional view taken along 
the line II-II of Fig. 1, looking in the direction 
of the arrows; and, 

Fig. 3 is a view similar to Fig. 2, but showing 
a modification of the invention. 

Referring now to the drawing more in detail, 
there is shown, at 0, a heat exchanger of the 
vertical type comprising a shell having an ex 
haust steam inlet 2 and a condensate outlet 3. 
A plurality of tubes 4 extend vertically within 
the shell f f and have their lower terminal por 

5 tions extending through and supported by a bot 
tom tube plate 5 which serves to close the lower 
end of the shell. A waterbox 6 is associated 
with the tube plate 5 and it contains a trans 
verse partition 7 dividing the space within the 
waterbox into an inlet chamber 8 and an outlet 
chamber 9. The upper terminal portions of the 
tubes extend through and are supported by an 
upper tube plate 2 having associated therewith 
a cover 22, the plate and cover providing a re 
versing chamber 23 which, in cooperation with the 
divided waterbox 6, provides for circulation of 
water through the tubes 4 in two passes. The 
upper end of the shell i may be closed in any 
suitable manner, as by the cover 24. The space 
Surrounding the cold ends of the tubes of the 
first water pass is separated from the remaining 
space within the heat exchanger by a pair of 
vertical transversely-extending partitions 26 and 
27 and a semi-cylindrical partition 28 cooperating 
therewith. The vertical partitions 26 and 2 are 
spaced apart to provide therebetween a conduit 
29 communicating at the bottom, at 3, with the 
lowest portion of the condensing section of the 
heat exchanger and at the top, at 32, with the 
upper portion of the subcooling section 25. 
The top of the Subcooler is closed by a hori 

ZOntal partition 33 upon which rests a sheet of 
packing material 34 held in place by a plate 35. 
It will be noted that the partition structure 33, 
34 and 35 is positioned slightly below the upper 
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edge of the partitions 26 and 28 so that there is 
provided an upwardly projecting dam member 36 
adapted to retain on the horizontal partition a 
layer of condensate falling thereon from the Con 
densing portions of the tubes of the first Water 

SS 
To maintain the subcooling Section flooded at 

all times, the condensate discharge conduit 66 is 
provided with valve means 3 controlled through 
suitable linkage 2 and 83 to respond to change in 
position of a foat member 44 disposed within the 
housing 65, the latter being in communication 
With the condensate collection space of the heat 
exchanger through conduits é6 and 4. 

Ally suitable went means, such as the tube 49, 
serves to risintain the Subcooler free from accu 
Inulations of gaS&S. 

In Fig. 3, which is a view similar to Fig. 2 out 
taken at a slightly higher plate and looking down 
upon the top of the Subcooling Section, there is 
shown a modification of the partition structure 
defining the subcooling section. In this arrange 
ment, the vertically-disposed trailsverse baffles 
26G and 2d extend the full width of the shell and 
are sealed in respect to the Side Walls of the atter 
by suitable means, such as tie laiminated netaic 
sealis 5:. Likewise, the horizontal baie 33d ex 
tends to the side walls of the shell and is sealed 
with respect thereto by a similar Sea 52, this 
arrangement permitting crission of the Semi 
cylindrical partition 28. 
While the invention has been shown in but One 

form, it will be obvious to those stilled in the art 
that it is not so inited, but is susceptible of vari 
ous changes and inodifications without departing 
from the Spirit thereof, and it is desired, therefore, 
that only such limitations shall be placed there 
upon as are specifically set fortii in the appended 
claims. 
What is clained is: 
1. A heat exchanger comprising a vertically 

disposed shell having a steam inlet and a con 
densate outlet, a plurality of tubes extending ver 
tically of said shell, waterbox structure associated 
with said tubes and providing for circulation of 
water through the latter in a plurality of passes, 
and means segregating a Section of the heat ex 
changer which includes the condensate outlet and 
the cold ends of the tubes of the first water pass 
from the remainder of the heat exchanger to de 
fine a subcooler, said means including a pair of 
vertical partitions arranged in Spaced Substan 
tially parallel relation to define therebetween a 
vertical passageway Communicating at the bottom 
with the lowest portion of the heat exchanger 
condensing space and communicating at the top 
with the interior of the Subcooler for flow of con 
densate from the condensing space to the sub 
cooler interiorly of the shell. 

2. Structure as specified in claim 1, including 
valve means controlling discharge of condensate 
through the condensate outlet from the subcooler 
and including means for opening and closing the 

4. 
valve when the level of condensate in the con 
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densing space of the heat exchanger rises or falls, 
respectively, with respect to the point of com 
munication of the vertical passageway with the 
Condensing space. 
3. A heat exchanger comprising a vertically 

disposed shell having a steam inlet and a con 
densate outlet; a plurality of tubes extending On 
gitudinally of said shell; a tube plate closing the 
lower end of the shell; Waterbox structure aSS0 
ciated with said tubes and tube plate and provid 
ing for circulation of water through the tubes in 
a plurality of passes; means dividing the Space 
Within the she into a condensing section and a 
subcooling section, the latter including the con 
densate outlet and the cold ends of the tubes of 
the first Water pass; said means comprising a ver 
tical partition surrounding the Subcooling Section 
and having sealing engagement at its lower edge 
With he tube plate, and a horizontal partition. 
having sealing engagement with the upper end of 
the vertical partition and closing the Sui-cooling 
section; and means providing a conduit for for of 
condensate fron the lowermiosportion of the con 
densing section to the uppermost portion of the 
subcooling section. 

4. Structure as specified in claim 3, wherein the 
tubes of the first water pass extend through the 
horizontal partition, and the upper edge of the 
vertical partition extends above the horizontal 
partition to form a dam for maintaining the lat 
ter covered with condiensate to provide a liquid 
Sea thereon. 

5. A heat exchanger comprising a vertically 
disposed shell having a steam inlet and a con 
densate outlet; a plurality of tubes extending lon 
gitudiray of said shell; a tube plate closing the 
lower end of the shell; waterbox structure aSSO 
ciated with said tubes and tube plate and pro 
viding for circulation of water through the tubes 
in a plurality of passes; means dividing the Space 
within the shell into a condensing section and a 
subcooling section, the latter including the con 
densate outlet and the cold ends of the tubes of 

5 the first water pass; said means comprising a 
vertical partition structure having sealing en 
gagement at its side edges and bottom edge with 
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the shell and the tube plate, respectively, and a 
horizontal partition having sealing engagement 
with the shell and the upper end of the vertical 
partition structure; and means providing a paS 
sage for flow of condensate from the lowermost 
portion of the condensing section to the upper 
most portion of the Subcooling section. 

6. Structure as specified in claim 5, wherein the 
tubes of the first water pass extend through the 
horizontal partition, and the upper edge of the 
vertical partition structure extends above the hor 
izontal partition to provide a dam for maintaining 
the latter covered with condensate to form a liquid 
sealthereon. 
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