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UNITED 

2,494,767 

STATES PATENT OFFICE 
2,494,767 

REMOVABLE VERTICALTUBE EVAPORATOR, 
Edwin H. Lindsay, Waukesha, Wis., assignor to 
A. O. Smith Corporation, Milwaukee, Wis., a 
corporation of New York 
Application April 2, 1945, Seria No. 586,065 

(C. 159-27) 2 Claims. 

This invention relates to a heat evaporator unit 
and has particular reference to a calandria type 
of evaporator in which the contents of the evapo 
rator is raised to high temperature and caused 
to circulate through a heated tube bundle to 
evaporate the water contained therein. 
The tubes of the bundle are confined at each 

end by an upper and lower tube sheet and radially 
by the shell of the vessel and the downcomer 
shell. 

Normally steam surrounds the tubes in the 
steam chest formed therearound and is confined 
between the tube sheets and the shells of the 
vessel and downcomer. The steam, because of its 
source has a gummy or fatty acid content which 
gradually collects on the outside of the tubes so 
that it becomes necessary from time to time for 
efficient operation to remove this deposit of mat 
ter from the tubes, 

Heretofore considerable difficulty has been ex 
perienced in removing the deposit on the outside 
of the tubes due to the inaccessibility of the lat 
ter. 
The principal object of the invention is to over 

come this difficulty by providing a heat evapo 
rator vessel in which the tubes are readily ac 
cessible for cleaning purposes. 
Another object of the invention is to provide 

a heat evaporator vessel in which an efficient job 
of cleaning the tubes thereof may be accom 
plished. 
These and other objects of the invention will 

appear in connection with the description of an 
embodiment of the invention illustrated in the accompanying drawing. 
In the drawing: 
Figure 1 is a vertical sectional view of a heat 

evaporator vessel constructed in accordance with 
the invention. 

Fig. 2 is a transverse section taken on line 2-2 
of Figure 1; 

Fig. 3 is a transverse section taken on line 3-3 
of Figure i: 

Fig. 4 is a top plan view of the dome-shaped 
deflector; and 

Fig. 5 is a view similar to Figure 1 with the 
dome of the vessel swung to open position and 
showing the downcomer shell partially removed. 
The heat evaporator unit of the invention as 

illustrated in the drawings comprises in general i 
a thin-walled cylindrical shell closed at its ends 
except for connections and divided by Substan 
tially a centrally-located dome-shaped deflector 
2 into an upper chamber 3 and a lower chamber 
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4. The heat evaporator is employed to evaporate 55 

2 
moisture from various materials such as glycerin 
Or the like. 
The material from which moisture is to be 

evaporated is contained within the chamber 4 and 
the intake 5 to the chamber 4 is located in the 
Wall of the vessel a short distance below defector 
2. In the evaporation operation glycerin or the 
like is brought to a high temperature, as will be 
described and the moisture therein in the form of 
steam rises within the vessel . The glycerin par 
ticles are diverted into the lower chamber 4 by 
the deflector 2 while the steam and fumes pass 
through the central opening 6 of the deflector into 
the upper chamber 3 and thence out of the unit 
through the exit 7 at the upper end of the vessel , 
When the evaporation operation is completed 

the glycerin or other material is drained off 
through the exit 8 at the bottom of the vessel . 
A tube bundle 9 is suitably secured to the Wessel 
within the lower chamber 4. The tube bundle 

9 comprises the upper, and lower doughnut 
shaped tube sheets 0 which are spaced vertically 
apart from each other a substantial distance and 
Support a plurality of spaced parallel tubes 
therebetween, The opposite ends of each tube 
are Secured to the corresponding sheets by weld 
ing or the like and the tubes are located in banks 
circumferentially of the shell . 
The generally cylindrical downcomer shell 2 

is received within the Substantially large central 
opening of the tube sheets 0 and extends be 
tween the sheets. The shell 2 is secured to the 
sheets as will be more fully described herein 
after. The downcomer shell 2 provides an inner 
Wall for the tube bundle 9 while the shell of the 
unit provides the outer wall of the bundle. When 
the downcomer shell 2 and tube bundle 9 are 
assembled with shell a steam chest or steam 
chamber is thereby formed around the tubes it. 
The inlet 3 for the Stearn chamber is located 

in the shell between the tube sheets 0, and 
steam or the like is forced through inlet 3 and 
into the steam chest to surround the tubes . 
Condensate from the steam is drained off through 
the outlet 4 in shell at the bottom of the 
steam chest and on the opposite side of shell 
from the inlet 3. The steam confined in the 

Steam chest in contact with the tubes it raises 
the contents of the heat evaporator unit to a 
high temperature and causes the same to circu 
late upwardly through the tubes and down 
wardly through the central downcomer shell 2. 
A baffle 5 is suitably secured to the shell by 

brackets or the like adjacent the steam inlet 
3 to direct the steam in Warious directions 
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around the tubes and thereby eliminate local 
ized hotspots. 
The cylindrical downcorner shell 2 has an 

outwardly directed flange G and a plurality of 
inwardly directed attachment lugs at the top 
thereof. The outer periphery of the flange 6 
is provided with the downwardly extending 
tongue 3 which seats in the annular groove 9 
in the upper tube sheet adjacent and en 
circling the downconner shell 2. A gasket 28 is 
disposed in groove 9 beneath the tongue 8 to 
seal the joint between the shell 2 and the upper 
tube sheet 9. 
The botton end 2 of the downconner shell 2 

is seated in the annular groove 22 in the top 
of the bottom tube sheet adjacent the shell 
2. The groove 22 is concentrically aligned with 
the groove 9 in the upper tube sheet . A 
gasket 23, similar to gasket 20, is located in groove 
22 beneath the end 2 of shell 2 to Seal the 
joint between the shell 2 and the lower tube 
Sheet . 
A series of bolts 24 extend in Spaced circum 

ferential relation between the top and bottom 
of the downconner shell. The head of each bolt 
24 engages the bottom face of the lower tube 
sheet when the boit is lodged in slot 25 therein 
and the upper threaded end of each boit extends 
through a slot 25 in each of the inwardly di 
rected attachinent lugs I of the downcomer 
shell 2. A cap nut, 2, is threaded Gnto the up 
wardly projecting end of each bolt 24 to securely 
lock the downcomer shell 2 and the upper and 
lower tube sheets together and seal the joints 
therebetween. The lugs are spaced circum 
ferentially and the number of lugs provided de 
pends on the number of bolts 24 employed to 
hold the shell 2 and tube sheets tightly to 
gether. This is also true of slots 25 in the lower 
tube sheet . 
The manhole 28 is disposed in the wall of the 

unit at a location for access to the lower por 
tion of the upper chamber 3. 
A ring 2 is Secured to the shell about mid 

way thereof and just below the manhole 28 to 
Support the deflector 2. The deflector 2 con 
prises a, Semi dome-shaped section 3 which is 
Suitably secured to ring 29 at one side of the 
Shell and a complementary movable section 3 
preferably hinged thereto at the top. The sec 
tion 3 is disposed adjacent the manhole 28 and 
there is sufficient clearance between section 3 
and shell to enable the operator working 
through tha manhole 28 to lift section 3 A and 
fold the same back onto section 30 of the de 
flector. The central opening 6 is located cen 
trally of the two sections of the deflector 2, the 
Opening 6 being formed by parts cut out of both 
sections. 

In order to remove the downcomer shell 2 
to gain access to the tubes , the operator work 
ing through the manhole 28 first folds the section 
3 of the deflector back onto the section 30. The 
nuts 27 are then loosened sufficiently to remove 
the bolts 24. The downcomer shell 2 is then 
lifted upwardly and out through the manhole 28. 

Sufficient head room is provided in the heat 
evaporator unit between the upper tube sheet 

and the deflector 2 to enable ready withdrawal 
A. the downcomer shell 2 from its operating posi 
O. 

After the shell 2 is removed the tubes are 
accessible for cleaning such as by inserting nozzles 
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4. 
through the manhole 28 and Subjecting the sur 
faces of the tubes to water spray or the like. 
The invention provides a heat evaporator unit 

that is constructed in a manner to enable clean 
ing of the tubes in the steam chest in a thorough 
and efficient manner. 

Various embodiments of the invention may be 
employed within the scope of the accompany 
ing claims. 
I claim: 
1. A heat evaporator unit, comprising a gen 

erally cylindrical shell separated into an upper 
and a lower chamber, a bundle of tubes disposed 
in the lower chamber and arranged in banks 
circumferentially of the shell, said tubes being 
supported by upper and lower axially spaced tube 
sheets Secured to said shell and having a sub 
stantially large central opening, a downcomer 
Shell received in said central opening and re 
movably secured to at least one of said tube 
Sheets for renoval of the downcomer shell from 
the opening to gain access to said tubes for clean 
ing the latter, means for connecting the space 
Surrounding the tubes between the tube sheets, 
the doWncomer and shell of the unit with a source 
of heating fluid, a deflector separating said 
chanbers and having one section thereof hinged 
to a complementary section to permit folding of 
the sections together, and a manhole through 
the wall of the unit adjacent the lower portion 
of the upper chamber to permit the operator to 
fold the deflector sections together, and detach 
and remove the downcomer shell to give access 
to the tubes to clean the same by working through 
said manhole, 

2. In a heat evaporator unit having a generally 
thin Outer shell, a deflector member secured with 
in said shell and dividing the same into an upper 
chamber and a lower chamber, a manhole in 
Said Shell above said deflector, a tube bundle 
disposed in said lower chamber and secured to 
Said shell, and a renovable downcomer shell dis 
posed centrally within said tube bundle and sup 
ported thereby, Said deflector comprising com 
plementary sections hinged together in a man 
ner to enable one section to be folded back upon 
the other Section for the operator to gain access 
through said manhole to the downcomer for re 
moval of the same in order to clean said tube 
bundle. 
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