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94563; Stanley M. Read, Rte. 1, Box 36, Del Mar,
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Mar. 2, 1964. This application Feb. 15, 1967, Ser.

No. 629,843
Int. CL BO1d 1/22

U.S. CL 15913 10 Claims

ABSTRACT OF THE DISCLOSURE

Method of and apparatus for distilling liquid, which
comprises apparatus for conducting liquid from a con-
tainer in which the liquid is being heated to a second con-
tainer through a plurality of tubes, the inlets of the tubes
being restricted for causing a pressure drop and con-
sequent vaporization of a portion of the liquid. The liquid
entering the second container is conducted therefrom to
a third container through its tubes and restrictors as afore-
mentioned for causing a further pressure drop and vapor-
ization. The vapor emanating from the tubes of the first
mentioned container is subjected to the environment of
the tubes in the second mentioned container whereby that
vapor is condensed to a distillate.

While not necessarily limited to a plurality of super-
imposed stages of flash vaporization, the multiple effect
flash evaporator of the present invention is illustrated as
including a plurality of super-imposed containers or com-
partments. The liquid to be distilled is passed upwardly
in intimate heat exchange relationship with -the containers
to preheat the liquid. It is then conducted to the upper
container where it is heated. This upper container is pro-
vided with a series of tubes which are disposed above the
receiver of the lower container. Restrictors at the inlet
.ends of the tubes provide for most of the pressure drop
between the two containers. Separate conduits drain the
distillate from the lower container. The lower container is
also provided with tubes and restrictors connected with
the receiver and those tubes lead to a third container.
Pressure drop and vaporization occurs in the tubes. The
vapor emanating from the tubes of the first mentioned
‘container are subjected to the chilling effect of the tubes
in the second mentioned chamber causing the vapor to
condense into a distillate. S ‘

The present invention is a continuation-in-part applica-
‘tion of our copending application, Ser. No. 348,550, filed
Mar. 2, 1964 and now abandoned.

The prior art, such as the Hickman Patent No.
2,894,879, requires a complicated mechanism for produc-
ing centrifugal force to propel liquids across the evap-
.orating and condensing surfaces. The prior art, such as the
Holtslag Patent No. 3,175,962, provides downwardly in-
creasing diameter tubes between the upper and lower
compartments, not for developing a high velocity flow,
but for the contrary purpose of maintaining a film of
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distillant through the lengths of the tubes to overcome the
detrimental factor of the constant diameter tubes in such
systems as is disclosed in the Lustenader et al. Patent No.
3,099,607.

Suitable means is provided for withdrawing inert gases
from the containers, and means is provided for further
cooling the distillate after it is subjected to the last stage
of distilling,

In one embodiment, each of the conduits for draining
distillate from the floors of the containers is in intimate
heat exchange relationship with the depending tubes, and,
in that embodiment, those conduits extend through de-
pending tubes.

In a second embodiment, at least some of the receivers
include wells which extend below the upper or receiving
ends of the respective tubes connected with the receiver;
the receiver also includes a basin for receiving the liquor
from the tubes of receivers thereabove; a tube is con-
nected with the basin for delivering liquor to the well.
The conduits for conducting distillates from containers
are in heat exchange relationship with the liquid below
the floors of the containers from which the conduits re-
ceive the distillate.

In a third embodiment, the distillate is drained from
upper containers to lower containers through conduits
in the floors of the upper containers.

Also, in each of the embodiments, the lower portion of
the evaporator is provided with an inlet manifold which is
connected with the upper manifold by a series of tubes,
and these tubes are subjected to heat within the compart-
ments aforementioned.

Also, the inside diameter of at least some of the lower
tubes, leading from the receivers, are larger than some
of the tubes thereabove.

Other features and the advantages of the present in-
vention will be apparent from the following description,
reference being had to the accompanying drawings where-
in preferred embodiments of the invention are illustrated.

In the drawings:

FIG. 1 is a diagrammatic view showing the present
invention in a system for converting sea water to fresh
water;

FIG. 2 is a longitudinal sectional view of the multiple
effect flash evaporator, shown diagrammatically in cer-
tain aspects, and some of the compartments or stations
for conversion have been omitted;

FIG. 3 is a fragmentary view in cross-section, the sec-
tion being taken along line 3—3 of FIG. 2, but on a
larger scale;

FIG. 4 is a fragmentary view in section of part of the
evaporator shown in FIG. 2, but on a larger scale;

FIG. 5 is a view similar to FIG. 2, but showing another
aspect of the invention;

FIG. 6 is a fragmentary sectional view taken along
line 6—6 of FIG. 5, but on a larger scale;

FIG. 7 is a fragmentary sectional view taken along line
7—7 of FIG. 6;

FIG. 8 is a view similar to FIG. §, but showing an-
other aspect of the invention; and

FIG. 9 is a fragmentary sectional view taken along
line 9—9 of FIG. 8, but on a larger scale.
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Referring first to FIG. 1, the system is shown at 20
and the evaporator is shown at 22. Sea water is delivered
to a compartment 24 by a pipe 26. This compartment
contains bars and screens (not shown) for removing
extraneous matter, such as weeds and other matter con-
tained in the water. Water then flows by pipe 28 to a
tank 30 containing fine screens or filtration articles (not
shown). Water then flows by pipe 32 through an element
34, where acid is applied to the water, and then water
flows by pipe 36 to a water pump 38. Water emanating
from the pump is carried by a pipe 40, the end of which
is open for the escape of CO,. The water emanating
from the end of the pipe 40 is caught by a funnel 42 and
delivered to a tank 44 containing de-aerator mechanisms
(not shown). The water flows from tank 44 by a pipe
46 to a pump 48 and delivered to the lower end of the
evaporator 22 by a pipe 50. After treatment in the
evaporator, the product, namely fresh water, is with-
drawn from the evaporator through a plpe 52toa pump
54 and delivered from the pump by a pipe 56.

Brine is withdrawn from the lower portion of the
evaporator by a pump 58 through a pipe 60, and is con-
nected from the pump 58 by a pipe 62.

A pipe 64 is connected to pipe 28 for delivering water
to a pump 66. This pump discharges into a pipe 68 con-
nected with a cooling element 70, contained in the lower
portion of the evaporator. This water functions as a
coolant within the evaporator. Water is conducted from
the cooling element 70 by a pipe 72 which is joined with
pipe 62.

An extraneous source of heat is used to heat the upper
part of the evaporator. This extraneous source includes
a boiler 74 which is connected to a heating element,
shown diagrammatically as a coil 76. Steam is delivered
to the heating element 76 by a pipe 78, and hot water is
returned to the boiler by a pipe 80.

Gases are withdrawn from the tank 44 and the evapo-
rator 22 by an ejector, shown diagrammatically at 82.
This ejector is actuated by steam delivered thereto from
the boiler by a pipe 84. Gases are delivered to the ejector
82 from the tank 44 by a pipe 86 and are delivered to the
ejector from the bottom of the evaporator by a pipe 88.
These gases and steam flow through an outlet pipe 90.

The system generally shown in FIG. 1 is more or less
standard for sea water conversion,

Referring now to the evaporator 22 shown in detail in
FIGS. 2 and 3, it includes an elongated vertically extend-
ing tank or tower 92 which encloses a manifold 94 in the
extreme bottom thereof. This manifold receives liquid
(sea water) from pipe 50. This lower manifold 94 is
connected by a series of tubes 96 to an upper manifold
or top container 98, disposed in the top portion of the
tower 92, The tower, in addition to manifold or con-
tainer 98, includes a plurality of superimposed containers.
While only four containers are shown fully, it is to be
understood that an additional number of compartments
are usually desired.

These four containers are shown, and parts of two
other containers are shown at 101, 102, 103, 104, 105,
106 and 107. Manifold 98 is provided with a floor 108;
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containers 101, 102 and 103 are provided with floors

110, 112 and 114, respectively, and containers 105, 106
and 107 are provided with floors 116, 118 and 120,
respectively.

A series of tubes 122 depends from the floor 108 of
manifold 98. These tubes extend through openings 124
in the floor 110 of container 101. The container 101
forms the heating element, diagrammatically shown at
76 in FIG. 1. It receives steam from pipe 78; the con-
densate is removed through pipe 80. The steam surrounds

and heats tubes 122 and tubes 96 in container 101. Liquid -

from the manifold 98 flows through tubes 122 and into
container 102. A restrictor 126 is provided at the inlet

65

75
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to each of the tubes 122 in the form of an orifice of ap-
proximately one-tenth inch in diameter. In this manner,
pressure drop, expansion and vaporization takes place in
the tubes 122, The vapor in the form of distilled steam in
container 102, upon condensing, falls to the floor 112
of that container, which floor functions as a receiver for
the condensate.

The liquid emanating from tubes 122 in container 101
falls into a receiver 128 in container 102, This receiver
includes an open top pan 130, and a series of tubes 132,
similar to tubes 122, which depend from the bottom of
the pan. These tubes 132 extend through openings 124
in the floor 112 of container 102. Expansion takes place
in tubes 132, as previously explained with respect to
tubes 122. The vapor emanating from the bottom of
the tubes 132 in container 102, upon condensing, falls to
the floor 114 of container 103, while the liquor falling
into container 103 is received by a receiver 134 in con-
tainer 103. This receiver is similar to receiver 128 in that
it includes a pan 136 and depending tubes 138.

Similar receivers 140 and 142 are disposed in con-
tainers 105 and 106, respectively, and in all containers
between containers 103 and 105. The tubes for these
receivers are shown at 144 and 146, respectively. All de-
pending tubes of all receivers are provided with restrictors
126. It is to be observed that the diameter of tubes 138 of
container 103 may be slightly larger than the diameter
of tubes 132 in container 102. The same variation in
diameter is present with respect to tubes 146 in con-
tainer 106, and tubes 144 in container 105, while the
diameters of tubes 144 and 146 are considerably larger
than tubes 132 and 138.

Each of the containers form a stage in which expansion
and condensation .of distillate takes place, and, in a sys-
tem employing, for. example, fifteen stages (fifteen con-
tainers), the depending tubes of at least some of the
receivers in certain lower containers are increased in
diameter progressively downwardly. Those tubes in con-
tainer 101 will have an inside diameter of approximately
one-half inch, and the tubes 146 in container 106 will
have an inside diameter of approximately one and one-
half inches. This increase in diameter of depending tubes
is desirable because the specific volume of the vapor in-
creases and the pressure drop between stages decreases.

Container 107 is also provided with a receiver 147 in
the form of a pan 148 for concentrated brine. This re-
ceiver is connected with the brine outlet pipe 60.

Each of the floors of the containers 102, 103, 104,
105 and 106 is provided with at least one drain tube 150,
152, 154, 156 and 158, respectively. Similar drain tubes
are provided for each container, intermediate containers
104 and 105. These tubes have an inside diameter of
approximately one-quarter inch, and each extends through
fluid present below the floor being drained thereby, and in
the embodiment shown in FIGS. 2 and 3, the conduits
extend through depending tubes therebelow of each re-
ceiver, having a depending tube. For example, tube 150
extends, as shown, through depending tubes 138, 144 and
146, and also through depending tubes of each receiver
which is interposed between receivers 134 and 140, Thus,
the drain tubes for the distillate are in intimate heat
exchange relationship with the sea water in the depending
tubes of receivers, These drain tubes extend through
holes 149 in the bottom of receiver 148 in container 107,
and the distillate falls to the bottom 120 of that con-
tainer and is conveyed therefrom by pipe 52. The cooling
element 70 effects condensation of all vapor being gen-
erated in ¢ontainer 107. While only five drain tubes are
shown, it is to be understood that there will be at least
ms many drain tubes as there are containers in 'Wthh
distillation takes place, for example, fifteen,
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The number of containers or stations elected could
depend on economic consideration of the various factors
encountered, such as the cost of heating, equipment neces-
sary, maintenance problems. For example, fifteen super-
imposed containers may be desirable. In the embodiment,
only four containers are being fully shown together with
the upper part of one container and the lower part of
another,

Deflectors 160 depend from the bottoms of the floors
for guiding liquor to the pans of the receivers.

Referring now to the embodiment shown in FIGS. 5,
6 and 7, there the evaporator tank or tower is shown at
192. In this embodiment, the tower is in the form of a
frustum of a cone. Like in FIGS. 2, 3 and 4, the tower
encloses lower manifold 194.which is connected by a
series of tubes 196 with an upper manifold 198.

Containers are shown at 201, 202, 203, 204, 205, 206 -

and 207, the fourteenth container being shown at 206 and
the fifteenth at 207, Manifold 198 is provided with a
floor 208 and containers 201, 202, 203, 204, 206 and
207 are provided, respectively, thh floors 210, 212, 214,
216, 218 and 220.

A series of tubes 222 depends from floor 208 of mani-
fold 198. These tubes extend through openings 224 in the
floor 210 of container 201. The container 201 forms the
major heating element, diagrammatically shown at 76
in FIG. 1. It receives steam from pipe 78 and the con-
densate is removed through pipe 30. The steam sur-
rounds and heats tubes 222 and 196 in container 201,
Liquid from manifold 198 flows through tubes 222 into
container 202. A restrictor, like 126 in FIGS. 2 and 3,
is provided at the inlet of each tube 222. Expansion and
vaporization takes place in the tubes 222.

The vapor, upon condensing, falls to floor 212 of con- .

tainer 202. Liquid falling from tubes 222 is directed by
deflector 260 and enters a receiver 228 in the same man-
ner as in FIG. 2. The receiver includes an open top pan
230 and a series of tubes 232, similar to tubes 222, de-
pends from the bottom of the pan. These tubes extend
through openings 224 in floor 212 of container 202. The
inlets of the tubes are provided with restrictors 126. Ex-
pansion takes place in tubes 232, as previously explained
with respect to tubes 222, and vapor, upon condensing,
falls to the floor 214 of container 203, and the liquid,
falling from the tubes 232, is caught in a receiver 234
in container 203.

Receiver 234 includes 1a pan 236 having a centrally
disposed well 231 which extends to the floor 214. Receiver
234 also includes a catch basin 233, the bottom of which
is connected to a downwardly extending tube 235 which
extends into the well-231 and terminates near the bottom
of the well. Liquid emanating from the tubes 232 is
directed by deflector 260 into the catch basin 233, flows
downwardly through the tube 235 into the well and then
upwardly into the pan 236 of the receiver. A series of
tubes, similar to tubes 222 and 232, depends from pan
236 and extends through opening 224 in the floor 214. The
inlet ends of tubes 38 are provided with restrictors 126.

Similar receivers 240 and 242 are disposed in containers
204 and 206, respectively, and in all containers interposed
between containers 204 and 206. The depending tubes for
receivers 240 and 242 are shown at 244 and 245, respec-
tively. Each tube is provided with a restrictor 126 at the
inlet end thereof. It will be observed that tubes 232 may
be slightly larger in inside diameter than tubes 222, and
that tubes 240 may be considerably larger in diameter
than tubes 245. In an evaporator having, for example,
fifteen stages (fifteen superimposed stages) some of the
expansion tubes in at least certain of the lower containers
are increased in diametet progressively downwardly.
Those tubes in container 201 will have an inside diameter
of approximately one-half inch, and the tubes 245 in
container 206 will have an inside diameter of approxi-
mately one and one-half inches.
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Container 207 is also provided with a receiver 247
including a pan 248. It is also provided with a well 231,
a catch basin 233 and a depending tube 235, for receiving
hqmd emanating from tubes 245. The concentrated brine
is drained from the pan 248 by pipe 60.

Each floor of containers 202 to 206 is provided with at
least one drain tube, each being shown as having two
drain tubes 250, 252, 254, 256 and 258, respectively.
The drain pipe 254 for the compartment 204 is not shown
in compartment 6 in FIGS. 5 and 7, since it is apparent
from FIG. 6 that some pipes are behind others and can-
not be seen. Similar drain tubes are provided for the
containers (not shown) which are disposed between con-
tainers 204 and 206. These drain tubes are in intimate
heat exchange relative with the liquid for the duel purpose
of cooling the distillate and for heating the liquid. These
tubes are shown as extending through the wells of the
receiver; they surround the tubes which extend down-
wardly from the catch basins. The drain tubes extend
through openings 249 in the bottom of pan 248. The
distillate falls to the floor 220 of container 207 and is
drained from that container by pipe 52. The cooling ele-
ment 70 effects condensation of all vapor generated in
container 207,

Since liquid, upon entering the basins, must first pass
downwardly through the tubes 235 and then upwardly
through wells 231 before entering the receiver pan, and
since the drain tubes surround the tubes 235, desirable
heat exchange relationship is provided between the liquid
and the distillate.

Since it is desirable to progressively increase the diam-
eters of the expansion tubes, it is also desirable to main-
tain a large number of these expansion tubes, and since
it is desirable to have the drain tubes for the distillate in
heat exchange relationship with the liquid in the wells
of the receivers, the widths of the receiver pans, the
wells and the basins have been increased.

Vapor surrounding these depending tubes gives up its
heat to the liquid falling through these tubes, resulting in
condensation of vapor about the tubes and the heat, being

. transferred to the liquid, assets in evaporation within
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the tubes.

Referring now to the embodiment shown in FIGS. 8
and 9, the drain tubes 250, 252, 254, 256 and 258, and
similar drain tubes for the containers (mot shown), have
been eliminated, and in their stead, a series of conduits
262 is provided in each of the floors 212, 214, 216 and
218, and in the floors of the containers (not shown), for
draining the distillate to the next below container. These
conduits 262 are disposed radially outwardly beyond the
peripheries of the pans of the containers next below the
container being drained.

Inert gases are withdrawn from each of the containers
202, 203, 204, 205, 206 and the containers (not shown)
through tubes. The tubes for containers 202 to 206 are
shown at 264, 265, 266, 267 and 268, respectively. The in-
lets for tubes 265 to 268 are in the shape of funnels 270
for receiving not only the inert gases from the gas tubes
thereabove, but also from the container which it drains.
The inert gas tube 88 is also provided with a funnel-shaped
inlet for receiving gas from container 206 and all gas
flowing downwardly from gas tube 267.

The elimination of tubes 259, 252, 254, 256, 258 and
like tubes for the containers (not shown), materially sim-
plifies the construction related to the embodiments shown
in FIGS. 2 to 7 using such tubes.

The advantage of the present invention will be readily
apparent to those skilled in the art from the table follow-
ing, wherein comparisons are made between the present
“multiple effect flash evaporator” (referred to as “MEF”)
and a typical “multi-stage flash evaporator” (referred to
as “F”), and a typical “multiple effect evaporator” (re-
ferred to as “E”).
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COMPARISON OF PROPOSED MULTIPLE EFFECT FLASH EVAPORATOR SYSTDM (MEF) WITH A TYPICAL MULTI-STAGE
FLASH EVAPORATOR (F), AND A TYPICAL MULTIPLE EFFECT EVAPORATOR (E)

Fair or Comments (Refer to MEF system unless otherwise

Ttem poor Good Better Best stated)

Number of stages (thermodynamic efficieney) ... .- F E MEF A smaller number of stages for the same product

. to steam ratio is a measure of thermodynamic
efficiency.

Volume of equipmMent ..o oo limiiain e e amaeaaaaae F E MEF This 11151r a dcrude measure of the capital investment

. required.
Arrangement is very stmilar to multi-stage flash

Simplicity of flow scheme: system. Internal stage structure of MEF is more

INternal . .o oo el ceeiecemmmamccwmmmmaean R, MEF complex than F, but external arrangement in-
External. oo ciec e E et F MEF volves simplified relation to deaerator and no
recirculation.

Brine concentration in hot stage ..o oooeoooeoo o F o e E,MEF _ Feed to hot stage should be of aslow a concentration
as possible. In this system it is unevaporated
sea water. No brine recirculation. Consequently
less scale formation.

Brine discharge coneentration. .o .. oooooiiaimieoaonns F e E,MEF Maximum limited only by possible scale on low

: . temperature stage.
Vapor PIPIng - oot E e eaeen F,MEF  External vapor piping is undesirable and is not
. used in MEF system except for steam feed.
Heat transfor coaffieients ..o oo iei oo haaaalaeaaaas E F MEF Overgll I(\:oeﬁielents will be above 1,000 B.t.u./hr.
Utilization of pressure drop between stages to F = «ooooaeooiooiooiil E,MEF Flow through brine tubes is caused by this and
improve heat transfer. gravity. No advantage is taken of this in the
R multi-stage flash system.
Number of PUMPS. oo ma oo icmcmrcacmcnccamnnn E s F MEF The fewer the better.
Pumping power required. - .o F,E  cceeeien MEF No recireulation, interstage pumping or pumping
. to exchangers.

External heat exchangers.. ... e E i eaean F, MEF Nomne required.

Allowable stearn temperatire. ..« oo cmuoeceaa e cceaaneee F,E MEF The high desirable temperature is possible because
of lower brine coneentration than F in hot stage
and improved distribution over E in brine
evaporation tubes.

Piping, Haumid - oo eaes E o F,MEF 'This external piping is kept to a minimum.

Feod Protreatiment. o oo oo ouo i E,ME A finer screening or settling of the feed is required
because the particle size must be smaller to pass
through this system than in flash system
Otherwise treatment is about the samas,

Feed heating - - oo oo mccacmce e eamme e aas E 1 e F,MEF Preheating of liquor in evaporator. Same as multi-

. stage flash system.
Evaporation in contact with metal surface with _._......... E MEF ... This is somewhat desirable from a thermodynamic
condensation on other side, point of view but undesirable from heat transfer
. considérations. This is not used in the mulfi-
stage flash system.
Intimate contact between liquid and vapor during
; flashing assured by turbulent two phase flow

Flash evaporation efflcieney..un oo oo oo F E, MEF through brine tubes. This does involve some

Produet Salnity o e oo oo ceeacmmmmmmmmem e e m e edvsecmmeeas——meanooaeoaa entrainment of brine into product (but less than
%00 p.p.m.). Product is sterilized by high temper-

ure,
The MET system should be located on a slops or

Orlentation of StageS. o v .evecoecceccaecmccccrcm e mwmman s E,MEF weoeeeo.... be verticle. It could be operat2d on a horizontal

Land 8rea reqUired. - v oaceavenoccooocumamcccmvaancmemennans F MEF surface if brine pumps were added between
stages as in the multiple effect system.

Estimated cost of product water from large plant_........... --E F MEF The cost should be below that for water from a .

large multi-stage flash plant which has been
estimated to be about $.50/1,000 gallons.*

*U.S. Department of Interior, Office of Saline Water R & D Report No. 72, March 1963.

While the forms of embodiment herein shown and de-
scribed, constitute preferred forms, it is to be understood
that other forms may be adopted falling within the scope
of the claims that follow.

We claim:

1. Those steps in a method of distilling liquid, which
steps comprise:

(A) conducting liquid to a container in a closed tank;

(B) conducting the liquid from the container to a sec-
ond container in the tank through a plurality of tubes
in the tank;

C) heatmg the liquid in the tubes;

(D) causing a pressure drop and consequent vaporlza-
tion of a portion of the liguid in the tubes by restrict-
ing the flow of liquid at the inlets of the tubes;

(BE) condensmg the vapor in the second container by
causing the liquid which was conducted thereto,
through a plurality of tubes in the second container
and causing a pressure drop and consequent vapori-
zation of a portion of the liquid in the second men-
tioned tubes by restricting the flow of liquid at the
inlets of the second mentioned tubes, and imping-
ing the vapor, emanating from the first mentioned
tubes, on the exterior of the second mentioned tubes;

(F) conducting the liquid and vapor from the outlets
of the second mentioned tubes to a third container
in the tank;

(G) collecting and removing the condensate from the
second container through an outlet which is inde-
pendent of the outlets of the second mentioned tubes.

2. Those steps in the method as defined in claim 1,

45 characterized in that the liquid flows at least partly by
gravity from the first mentioned container to the second
mentioned container.

3. Those steps in the method as defined in claim 1,

characterized to include the step of:

(E) conducting the liquid to the first mentioned con-~
tainer in intimate heat exchange relation with at
least one of the other containers.

4, A multiple effect flash. evaporator, comprising .in

combination:

(A) atank;

"~ (B) a second container in the tank mcludmg
(1) a series of tubes extending therethrough and
connected with the first mentioned container;
(2) flow restrictor means at the inlet ends of the
tubes;
(3) means for heating the liquid in the second
containers;

(D) a third container connected with the outlet of said
tubes and having a vapor area and including:

(1) a liquid receiver for receiving liquid from the
tubes of the second mentioned container;

(2) a series of tubes connected with the receiver
below the liquid level in the latter;

(3) flow restrictor means at the inlet ends of the
second mentioned tubes;

the vapor emanating from said tubes of the second men-
tioned container belng directly impinged by the ex-
terior of the tubes in the third mentioned container
for causing condensation of the vapor;
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(4) a receiver, independent of the liquid receiver
and the second mentioned series of tubes, for
receiving the vapor which is condensed in the
third mentioned container, said condensate re-
ceiver having an outlet independent of the out-
lets in the second mentioned tubes.

5. A multiple effect flash evaporator as defined in
claim 4, characterized in that the receiver of the third
mentioned container is disposed to receive liquid from the
tubes of the second mentioned container at least partly
by gravity.

6. A multiple effect flash evaporator as defined in claim
4, characterized in that the receiver of the third men-
tioned container is disposed below the tubes of the sec-
ond mentioned container.

7. A multiple effect flash evaporator as defined in
claim 4, characterized to include:

(E) means in intimate heat exchange relation with the
third mentioned container for delivering liquid to the
first mentioned container.

8. A multiple effect flash evaporator as defined in claim

4, characterized in that the receiver (C)(1) includes:

(a) a well extending below the first mentioned restric-
tor means.

9. A multiple effect flash evaporator as defined in claim

8, characterized in that means (D) for conducting the
condensate from the third mentioned container is in inti-
mate heat exchange relation with the well.

w
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10. A multiple effect flash evaporator as defined in
claim 8, characterized in the means (D) for conducting
the condensate from the third mentioned container is a
tube extending through the well.
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4, A multiple effect flash evaporator, comprising in
combination:
(A) a tank;
(B) a container for liquid in the tank;
(C) a second container in the tank including:

(1) a series of tubes extending therethrough and connected with the
first mentioned container;

(2) flow restrictor means at the inlet ends of the tubes;

(3) means for heating the liquid in the second container;

(D) a third container connected with the outlet of said tubes and having a
vapor area and including:

(1) a liquid receiver for receiving liquid from the tubes of the second
mentioned container;

(2) a series of tubes connected with the receiver below the liquid
level in the latter;

(3) flow restrictor means at the inlet ends of the second mentioned
tubes;

the vapor emanating from said tubes of the second mentioned container

being directly impinged by the exterior of the tubes in the third

mentioned container for causing condensation of the vapor;

(4) a receiver, independent of the liquid receiver and the second
mentioned series of tubes, for receiving the vapor which is con-
densed in the third mentioned container, said condensate receiver
having an outlet independent of the outlets in the second mentioned

tubes,
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