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Application filed November 20, 1988. Serial No. 149,850. 
This invention relates to condensing ap 

paratus and more, particularly to surface 
condensers of the tubular type in which 
steam is adapted to contact with tubes car 
rying circulating cooling water. s 
An object of this invention is to economize 

as to the amount of cooling water to be used 
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in condensing apparatus, and also to econo 
mize in power expended in forcing water 
through the cooling tubes. . s 
Other objects and advantages of the in 

vention will be in part obvious and in part 
pointed out hereinafter. - 
The invention will be more clearly under 

stood by reference to the drawings in 
which- o O 

Figure 1 is a vertical longitudinal section 
of a condenser embodying the invention, and 

Figure 2 is a cross section of the condenser along the line 2-2 looking in the direction 
of the arrows. . . w 

In a condenser of the tubular type, the cooling surface may be said to be divided 
into two parts or zones. That zone near 
the steaminlet may properly be called the 
active zone, and the second or zone remote 
from the steam inlet and nearer the air re 
moval outlet does less work and may be 
called the inactive zone. The active zone 
does the most work for the reason that the 
steam which contacts with its cooling sur 
face is less diluted by air and uncondensible 
gases than the mixture which contacts with 
the inactive zone. ??? the mixture of steam and air in a properly designed con 
denser becomes more nearly ??? air as the 
steam is condensed and as the mixture ap 
proaches the air outlet. O 
The problems presented in the proper 

functioning of the two zones of the condens 
er arequite different. In the active zone, 
there is a small percentage of air in the 
mixture and the problem is rather to trans 
fer the heat from the tube walls to the cool 
ing water and to remove the cooling wa 
ter from the tubes rapidly before it be 
comes heated to a temperature at which no 
condensation will take place. When the 
mixture of air and steam reaches the inac 
tive zone, there is no problem of overheating 
the water since there is relatively little heat 
to be absorbed through the tubes. Here the 
problem is to cool and devaporize the air go 
that its volume will be as small as possible on reaching the air removal pump. Rela 

tively little cooling water is needed, there 
fore, in the inactive zone. Furthermore, 
the velocity of the mixture of air and 
steam is naturally much greater in the active 
Zone since the quantity of fluid to be acted 
upon is much greater than in the inactive . 
Zone where the velocity is relatively slow 
after the active zone has performed its func 
tions properly and has condensed the greater 
part of the steam. Since the greater part of 
the work is done in the active zone, the energy expended per unit of tube area in 
forcing the water through the tubes should 
be greater in this zone. În the inactive zone 
a relatively small amount of energy per 
unit of tube área need be expended in com 
parison with that expended in the active 
Zone. This makes for the maximum econ 
omy in operation since less water is thus 
used in the inactive zone and less energy is used in forcing it through the tubes. 

It is understood that the inactive zone may 
be in the same condenser shell with the active Zone or in a separate shell forming part of the same system of condensing apparatus. 
In the embodiment shown in the drawings, the condenser comprises a shell. A provided 

with a steam inlet B which may be at the 
upper side of the shell and an Qutlet C rela 
tively remote from the inlet which may con 
duct the condensate from the shell A. The 
outlet C may also be used to remove the air 
and uncondensible gases, ordinarily called 
"stuff,” from the casing A, although, if de 
sired a separate outlet may be provided 
for this purpose. For convenience the out 
let C is shown adapted to remove both con 
densate and stuff. Within the condenser 
shell Athere is provided a plurality of tubes 
D. which may be arranged transverse to the 
inlet B. A second group of tubes E of 
smaller diameter and preferably parallel to 
the larger tubes D is also provided within 
the casing A and interposed between the 
tubes D and the stuff outlet C. The tubes 
D and E are sealed in tube sheets F at 
either end of the shell A and are supplied 
with water from an inlet water head ? hav 
ing a suitable inlet H for attachment to a suitable or well-known type of pump. The 
water issues from the tubes D and E into 
a discharge water head J attached to the 
shell A and thence to a water outlet K into 
a suitable ?????????? tank (not shown). Near 
the middle of their length, the tubes D and 
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E are supported by a plate L attached to 
the casing A in any suitable manner. 
The larger tubes D form the active zone 

of the condenser and the smaller tubes E 
form the inactive zone. The tubes E being 
Smaller than the tubes D, less water is sup 
plied to each individual tube than to an 
one of the tubes D. Furthermore, the fric 
tion head loss in the tubes D is less than in 
the smaller tubes E and the velocity will be 
greater in the tubes D. Water may, there 
fore, pass from the inlet head G to the out 
let head J without being excessively heated 
before reaching its destination. There is no 
difficulty in the heating of the water in the 
smaller tubes E and, therefore, its low veloc 
ity is not disadvantageous. On the con 
trary, the advantage in economy of power 
in forcing the water through the entire sys 
tem of tubes D and E is much greater and 
also the amount of water utilized is much 
less. The advantages of operation may be 
understood also if viewed from the point 
of a given quantity of water passing through 
the tubes D and E. The flow of water 
through the tubes E is choked on account 
of their small size and accordingly the 
greater amount of water passes through the 
tubes D which, being in the active zone, 
assures that the cooling water will be pres 
ent where needed most. 

Preferably the shell A is heart-shaped. 
The reason for the adoption of this sha 
is that the cross section of the path of the 
steam past the tubes D and E should become 
less as it approaches the outlet C. As the 
steam condenses, its volume is reduced but 
its velocity should Teman substantially con 

1,627,265 

stant in order to prevent pressure drop. 
Pressure drop between the inlet B and the 
outlet C means a loss in vacuum available 
at the stuff outlet C. A slight pressure drop 
cannot be avoided since there must be some 
pressure to force the steam from the inlet 

y to the outlet, but any unnecessary loss of 
pressure such as would be due to changes 
in velocity of the steam passing from the 
inlet B to the outlet C is a waste of capacit 
at the air removal pump (not shown), whic 
might be valuable to produce a greater vac 
uum at the steam inlet B. 
Thus by the above construction are ac 

complished, among others, the objects here 
inbefore referred to. 

claim: 
1. A surface condenser comprising a steam 

inlet and an air outlet, and cooling tubes ar 
ranged in active and inactive zones for steam 
condensation, the tubes in the inactive zone 
being of smaller diameter and adapted to 
conduct water at lower velocity than the 
tubes in the active zone. 

2. A surface condenser comprising a shell 
having a steam inlet and an air outlet, steam 
condensing water conducting tubes inter 
posed between said steam inlet and air out 
let and arranged in active and inactive zones, 
the inactive zone being relatively remote 
from the steam inlet and having tubes of 
lesser diameter than the tubes of the active 
zone, and water heads for suppl ¥Yater to and receiving water from said tubes. 

In testimony whereof I have signed this 
specification. 

PAUL A. BANCEL. 
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