
2,499,302 F. W. EMHARO Feb. 28, 1950 
EWAPORATOR 

3 Sheets-Sheet lil 6, 1943 Filed Dec. 

  



2,499,302 F. W. EMHARDT Feb. 28, 1950 
EWAPORATOR 

  



Feb. 28, 1950 F. W. EM HARD" 2,499,302 
EWAPORATOR 

Filed Dec. 6, 1943 3. Sheets-Sheet 3 

  



Patented Feb. 28, 1950 2,499.302 
UNITED STATES PATENT office 

Fred W. Emhardt, War ren, Pa., assignor "to 
Struthers Wells Corporation, Warren, Pa., a 
corporation of Maryland 

Application December 6, 1943, serial No. 513,143 

1. 
This invention relates to internally heated 

evaporators and is particularly directed to an 
evaporator construction providing directed flow 
of the liquid to be evaporated about the heating 
unit of the evaporator. . . . . . - - 

In liquid tube type evaporators wherein the 
liquid being evaporated is passed through tubes 
having the heating medium external thereto, it is 
common practice to provide means for increasing 
the rate of flow of the liquid through the tubes () 
for the purpose of increasing the rate of heat 
transfer to the liquid, to reduce priming or foam 
ing, and to reduce deposition of solids on the 
heating surfaces. . . . . . . . 

I have found that an increased velocity of 15 
liquid flow in internally heated evaporators with 
similar advantages can be obtained without the 
use of pumps, agitators or other power-driven 
devices by the construction of the invention 
which, in general, comprises the provision of one 20 
or more shrouds between the heating unit and 
the shell of the evaporator to provide a vertical 
boiling passage including the heating unit and 
one or more downtake passages between the 
shrouds and the shell of the evaporator and a de 
flector above the top opening of the boiling pas 
sage shaped to deflect liquid downwardly into 
the downflow passages. The heating units may 
comprise tube bundles or coils carrying a heat 
ing medium such as steam, oil, or the like, or 
electric heating elements. 
Aprincipal object of the invention, therefore, 

is the provision of an evaporator construction 
whereby a high rate of liquid circulation over the 
heating unit of an internally heated evaporator 
will be maintained. 
Other objects and advantages of the invention 

will be apparent from the following description 
of illustrative embodiments of the invention with particular reference to the accompanying draw 
ings in Which: 

Fig. 1 is an elevation in partial Section of a 
vertical evaporator embodying the principles of 
the invention; - - - - , 

Fig. 2 is an elevation in partial section at 
right angle to the view of Fig.1; • . . . ::::'x ’ • 

Fig. 3 is a transverse section on line, 3-3 of 
Fig. 2 with parts broken away; 

Figs. 4, 5 and 6 are views, corresponding to "50 
Figs. 1, 2 and 3, respectively, of another embodi 
ment of the invention; , . ? ...« .??? 
- Fig. 7 is an elevation of a horizontal evaporator 
embodying the principles of the invention; ??... • • 

Fig. 8 is an end view of the evaporator of Fig. 55 
7, and : , ?.*? ? ??? ??? ?? $".2? ??? ???" - 

Fig. 9 is a vertical section online 9-9 of Fig. 7. 
In Figs. 1 to 3, G is the shell of the evaporator, 

having in its lower portion a heating tube bundle 
, mounted in tube sheet 2 and supplied with 60 
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more effectively preventing entrainment of the 
liquid. 

the tube bundle if 
vided betwee 

" 

2 
heating fluid, such as steam, Dowtherm or hot 
oil, through header 3. 

Extending across the shellion each side of the 
tube bundle are vertical shroud members 4, pro 
viding in conjunction with the walls of the shell 
a boiling passage 5 surrounding the tube bundle 
and downflow passages f6 between the shrouds 
and the shell. The upper portions of the shrouds 
f4 are bent inwardly over a portion of the tube 
bundle, as shown, to provide slanting wall, por 
tions f4a. 

Extending over the entire upper opening of the 
boiling passage 5 is a deflector f7 having its 
lateral edges bent downwardly over the upper 
ends of the shrouds f4 providing downwardly 
slanting wallportions Ta, as shown, to deflect 
liquid flowing out of the boiling passage down 
wardly into the downflow passages. As will be 
seen from reference to the drawings, the deflector 
It is so positioned in relation to the upper end of 
the shroud f4 that the wall portions 4a and Ta 
are disposed in adjacent confronting relation to 
define a downwardly and outwardly extending 
passage through which the vapors and entrained 
liquids must pass in travel from the boiling region 
5 to the quiescent region f6. 
By this construction a positive rapid flow of 

liquid upwardly through the boiling passage 5 is 
provided by the rising vapor bubbles which carry 
with them a quantity of liquid which is deflected 
back into the downflow passages 6 outside the 
confined heating unit. Foaming and priming is 
eliminated by impingement of the boiling stream 
against the deflector i7 and recirculation of the 
excess liquid into a quiescent, non-boiling region. 
The increased positive liquid circulation past 
the heating elements results in increased cleanli 
ness of the heating surface. All of these factors 
result in a substantial increase in evaporating 
efficiency. . . . . . - 
In the construction of Figs. 4-6, in which simi 

?lar reference numerals are üsed for corresponding 
structural elements, the heating unit comprises 
a plurality of vertical coils 20 extending between 
upper header 2i and lower header 22. 
The deflector it is provided with gutters 1’, to 

drain deflected liquidbackinto the downflow pas sages without dropping it through the vapor 
stream passing out of the spaces between the 
deflectors and the upper ends of the shrouds, thus 

rizontal evaporator shown in Figs. 7-9, 
. . . . . . is positioned along one side of 
the evaporator and the boiling passage 5 is pro 

ween shroud 4, and the side of the ? ? ? ? 
shell 10. Deflector Tp its over the top of 
the passage 15 from the side of the shell. 

I claim: 
1. An evaporator comprising a shell, a heating 
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unit in the lower part of the shell, a vertical 
shroud member disposed alongside Said heating 
unit and spaced from the wall of Said Shell, Said 
shroud member having an in Wardly and up 
wardly inclined wall portion at the upper edge 
thereof and a deflector member disposed above 
and closely adjacent to said heating unit and 
shroud member, said deflector having a down 
wardly and outwardly inclined wall portion over 
lying and in adjacent confronting relation with 
respect to said inwardly, and upwardly inclined 
wall portion of the shroud member, said shroud 
member dividing said shell into boiling and non 
boiling regions and said shroud and deflector pro 
viding a confined space above the boiling region, 
and said adjacent inclined wall portions of the 
shroud and deflector members defining in co 
operation a downwardly and OutWardly directed 
passage connecting the confined Space above 
the boiling region to the non-boiling region be 
tween the shroud and the shell while leaving 
ample space for vapors to rise in the shell after 
egress from Said paSSage. 

2. An evaporator comprising a shell, a heating 
unit in the lower part of the shell, a Substantially 
vertical shroud member disposed alongside Said 
heating unit and spaced from the wall of Said 
shell thereby dividing said shell into boiling and 
non-boiling regions, said shroud member having 
an upwardly and in Wardly inclined wall portion 
at the upper end thereof, and a deflector member 
disposed above and closely adjacent to said heat 
ing unit and shroud member, Said deflector hav 
ing a downwardly and outwardly inclined wall 
portion overlying and in adjacent confronting : 
spaced relationship to said inclined Wallportion 
of said shroud member and with its lowermost 
edges lying in the region of the horizontal plane 
through the top of the heating unit and at least 
substantially nearer said plane than the upper 
end of Said Shroud member, the downwardly and 
outwardly inclined wall portion of said deflector 
being adapted by its relative disposition to said 
inclined wall portion of the Shroud member to 
cooperate therewith in defining a restricted posi 
tive path capable of directing a rapidly moving 
fluid stream from said boiling region downwardly 
and outwardly into Said non-boiling region, and 
said shroud and deflector providing a confined 
space above said boiling region. 

3. An evaporator Comprising a shell, a heating 
unit in the lower part of the shell, a first vertical 
shroud member disposed alongside Said heating 
unit and spaced from the wall of Said shell, a 
Second vertical shroud member alongside said 
heating unit and spaced from the wall of Said 
shell on the opposite side of said heating unit 
from said first shroud member, said shroud men 
bers having inwardly and upwardly inclined wall 
portions at the upper edges thereof extending in 
converging directions above said heating unit, a 
deflector member disposed above and closely ad 
jacent to said heating unit and Shroud members, 
said deflector member having opposite down 
wardly and outwardly inclined Wall portions over 
lying and in adjacent confronting spaced rela 
tion with Said in Wardly and upWardly inclined 
wall portions of said shroud members, said shroud 
members dividing said shell into a boiling region 
and non-boiling regions, Said shroud and de 
flector members providing a confined space above 
the heating unit, and said inclined wall portions 
of the shroud members defining in cooperation 

4 
with the adjacent inclined portions of the de 
flector member downwardly and outwardly 
directed passages connecting the confined Space 
above the heating unit to the non-boiling regions 
between the Shroud members and the shell While 
leaving ample space for vapors to rise in the 
Shell after egreSS from Said paSSage. 

O 
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4. An evaporator as defined in claim 3 wherein 
the opposite downwardly and outwardly inclined 
wall portions of said deflector member which are 
overlying and in adjacent confronting Spaced 
relation with said in Wardly and upWardly inclined 
wallportions of said shroud member are Substan 
tially parallel thereto. 

5. An evaporator as defined in claim 3 wherein 
the deflector has intermediate its downwardly 
and outwardly inclined wall portions and Sub 
stantially aligned with the center line of said 
heating unit a downwardly extending portion 
V-shaped in transverse section formed by op 
posite in Wardly sloping and converging Surfaces 
and adapted to serve as a divider for an up-rising 
fluid stream in Said boiling region. 

6. An evaporator comprising a shell, a heating 
unit in the lower part of the shell, a vertical 
shroud member disposed alongside said heating 
unit and spaced from the Walls of Said shell, and 
defining thereWith a non-boiling region and a 
boiling region including said heating unit, said 
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shroud member having an upwardly inclined wall 
portion at the upper edge thereof extending in 
wardly of the boiling region, and a deflector 
member extending from the wall of said shell ad 
jacent the boiling region and disposed above and 
closely adjacent to said heating unit and said 
shroud member, Said deflector having a down 
Wardly inclined wall portion extending outwardly 
of said boiling region into said non-boiling region 
and in overlying and adjacent confronting spaced 
relation with said inwardly and upwardly inclined 
wall portion of the shroud member, said shroud 
and deflector members providing a confined 
Space above said heating unit, and said adjacent 
inclined Wall portions of the shroud and deflector 
members defining in cooperation a downwardly 
inclined restricted passage connecting tha con 
fined Space above the heating unit with the non 
boiling region between the shroud and shell. While 
leaving ample space for vapors to rise in the 
shell after egreSS from said passage. 

FRED W. EMHARDT. 
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