April 26, 1966 R. W. GOELDNER 3,248,304
FLUID CONTROL FOR STEAM COMPRESSOR TYPE DISTILLATION APPARATUS

Filed Dec. 3, 1962

ety Fom Ve
| 18-7 0
£0 1 V
£ Gt 50 35 @ — £
v

ya v = V /"j
=~ 3 o
</ 0URCE
“ % @ ,@, 36 | Sreans et
Al CONDITION A COMPRESSOR
57/ Y
MOTOR Ld |33
COMPRESSOR _Aoct
B </
B | R R AR R R R
<17
Las
420 T T T T /%4
\\:{3 ///0
z ) ]
/39 /-
/14 /16 # /45

—28b

.
e

e/

73
o
/7

A6 2 VTR
RICHARD W GOELONER



United States Patent Of

3,248,304
Patented Apr. 26, 1966

1CC

1

3,248,364
FLUID CONTROL FOR STEAM COMPRESSOR
TYPE DISTILLATION APPARATUS
Richard W. Goeldner, Brookfield, Wis., assigacr to Aqua-
Chem, Inc., a corporation of Wisconsin
Filed Dec. 3, 1962, Ser. No. 241,936
2 Claims, (ClL 202—160)

This invention relates to a fluid control apparatus and
in particular to apparatus for providing a heat transfer
fluid to process apparatus and distilling apparatus.

In certain installations concurrent needs may be found
for providing distilled water and providing a fiuid heat-
ing source for other processes such as space heating or
air conditioning. Heretofore, these requirements have
been met by separate apparatus functioning independently
of each other. The present invention comprehends an
improved fluid control apparatus providing high tempera-
ture fluid for use in process apparatus as well as high
temperature fluid for use in the heat exchanger of a dis-
tilling apparatus.

Thus, a principal feature of the present invention is a
provision of a new and improved fluid control apparatus.

Another feature of the invention is the provision of
of such apparatus arranged to provide high temperature
fluid to each of a distilling apparatus and other process
apparatus.

A further feature of the invention is the provision of
such apparatus wherein a pair of compressors are con-
nected in parallel for selectively alternative and concur-
rent use in providing compressed high temperature fluid
to. the distilling apparatus and process apparatus.

Still another feature of the invention is the provision
of such apparatus wherein one of the compressors com-
prises a steam jet compressor.

A yet further feature of the invention is the provision
of such apparatus wherein one of the compressors com-
prises a motor compressor.

Still another feature of the invention is the provision
of such apparatus wherein the distilling apparatus com-
prises a tube spray film evaporator.

A yet further feature of the invention is the provision
of such apparatus including means for bypassing the
compressors to deliver steam directly from a high pressure
source to the process apparatus in the event that the re-
quirements of the process apparatus exceed the steam
flow through the steam jet compressor.

Another feature of the invention is the provision of
such apparatus wherein the distilling apparatus includes
a first tube bundle for utilizing steam from the steam jet
compressor and a second tube bundle for utilizing steam
from the motor compressor.

Other features and advantages of the invention will be
apparent from the following description taken in connec-
tion with the accompanying drawing wherein:

FIGURE 1 is a flow diagram illustrating a flow con-
trol apparatus embodying the invention; and

FIGURE 2 is a flow diagram illustrating a modified
form of flow control apparatus embodying the invention.

Referring now to FIGURE 1 of the drawing, a fluid
control apparatus generally designated 10 is shown to
comprise a first fluid compressor 11 and a second fluid
compressor 12 connected in parallel for compressing
vapor delivered thereto from a distilling apparatus gen-
erally designated 13. The compressed fluid is delivered
at a high temperature to a process apparatus 14 and to a
heat exchanger 15 of the distilling apparatus 13. The
invention comprehends the selective utilization of the
compressors and more specifically comprehends an ar-
rangement wherein compressor 12 comprises a steam jet
compressor which is connected to a source 43 of high
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pressure steam, with the compressed steam being de-
livered through a back pressure regulating valve 16 to the
process apparatus. At the same time the compressed
steam is delivered to the heat exchanger 15, which .in
the illustrated embodiment comprises a tube bundle for
vaporizing feed liquid, illustratively sea water, within the
distilling apparatus 33. The distillate resulting from the
heat transfer in the tube bundle is then delivered through
a suitable pump 17 as distilled water.

The compressor 11 illustratively comprises an elec-
trically operated motor compressor. Thus, when the re-
quirements for process steam are relatively low so that
insufficient steam is provided through the compressor 12
to provide the desired quantity of distillate water, the
compressor 11 may be placed in service to supplement
the steam jet compressor 12. Further, where no re-
quirements for process steam obtain, the motor compres-
sor may be operated alone to provide the vapor in the
operation of the distilling apparatus 13.

Under certain conditions the requirements for low pres-
sure steam in the process apparatus may exceed the cap-
abilities of the steam jet compressor 12. To provide the
additional steam requirements a bypass gemerally desig-
nated 18 is provided connected between the high pressure
steam supply 43 and the process apparatus 14 and in-
cluding a valve 19 automatically controlled by the steam
requirements of the process apparatus by means of a
conventional control generally designated 28. A shut-off
valve 41 may be installed between steam supply 43 and
compressor 12 to permit steam delivery to the process ap-
paratus 14 solely through bypass valve 19 if desired.

More specifically, distilling apparatus 13 includes a
shell 21 defining a chamber 22 into which the tube bundle
15 extends to be exposed to feed water sprayed thereinto
from a spray device 23 in the upper portion of chamber
22. The feed water, which as indicated above, may com-
prise sea water, is introduced into chamber 22 from a
supply 42 and delivered to the spray device 23 by means
of a pump 24 through a feed condunit 25. A tap-cif 26
from conduit 25 may be provided for disposing of the
concentrated brine waste. The pump 24 is connected to a
sump 27 in the lower portion of shell 21, the feed water
being preheated by the distillate and brine waste in the
chamber 22 in passing from the lower portion of the
chamber 22 into the pump 24. The tube bundle may be
connected to a suitable header 28 having an inlet portion
29 receiving compressed vapor from a delivery conduit 30
and an outlet portion 31 delivering the distiliate water
through an outlet conduit 32 to the pump 17. In the
illustrated embodiment the tube bundle comprises a hori-
zontal tube bundle onto which the feed water is sprayed
from the device 23 whereupon heat is transferred from
the compressed vapor within the tube bundle to the feed
water forming a film thereon.

The feed water vapor passes upwardly from the shell
21 through a conventional demister 33 to a suction con-
duit 34 connected to the throat 35 of the steam jet com-
pressor 12 and to the inlet 36 of the motor compressor 1.
The vapor within chamber 22 may be under an operating
pressure of below 2 p.s.i. The steam from high pressure
source 43 may be at a pressure of approximately 100
p.si. The compressed vapor is delivered from compres-
sor 11 through a delivery conduit 37 having a unidirec-
tional flow valve 38, to conduit 38 and the compressed
vapor is delivered from compressor 12 through a de-
livery conduit 39 having a unidirectional flow valve 40
also to the conduit 38. Thus, the compressors 11 and 12
are effectively connected in parallel between conduits
34 and 30. The back pressure regulating valve 16 is
connected beiween the delivery conduit 3¢ and the proc-
ess apparatus 14 and comprises a conventional regulating
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valve which may be adjusted to maintain the back pres-
sure at approximately 4 p.s.L.

While the novel arrangement of parallel connected
compressors providing conjoint heat transfer fluid de-
livery jointly to each of process and distilling apparatus
is particularly advantageous where the distillation ap-
paratus comprises a spray film evaporator as illustrated
in the embodiment utilizing a low differential between the
temperature of the feed liquid and the saturation con-
densing temperature at the condensing pressure it is ob-
vious that the arrangement may be utilized to advantage
with other forms of evaporating apparatus.

Referring now to FIGURE 2 a fluid control apparatus
110 generally similar to fluid control apparatus 18 is il-
lustrated. For simplification of disclosure, elements of
apparatus 110 corresponding to similar elements of ap-
paratus 10 have been given the same reference numeral
but 100 higher. Apparatus 110 differs from apparatus
16 in the provision of a heat exchanger means generally
designated 115 comprising a pair of discrete tube bundies
142 and 143 extending into space 122 from the opposite
ends of the shell 121. The delivery conduit 139 leading
from steam jet compressor 112 is provided with a branch
conduit 144 leading to the inlet portion 122a of a header
128a at one end of the tube bundle 142. The delivery
conduit 137 leading from the motor compressor 111 is
connected to the inlet portion 12%b of a header 1280 at
one end of the tube bundle £43. The distillate is de-
livered through headers 13ie¢ and 1315 from the tube
bundles to the distillate pomp 117 as in apparatus 16.
all other respects apparatus 1i0 is similar to and func-
tions similarly to the apparatus 10.

While I have shown and described certain embodiments
of my invention, it is to be understood that it is capable
of many modifications. Changes, therefore, in the con-
struction and arrangement may be made without depart-
ing from the spirit and scope of the invention as defined
in the appended claims.

I claim:

1. Fluid control apparatus comprising: distilling ap-
paratus having a heat exchanger adapted to use steam as a
heat source, spray means for utilizing said heat exchanger
to produce steam from an aqueous feed, work means
adapted to use steam, means defining a suction passage
for conducting steam from said distilling apparatus,
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means defining a delivery passage for conducting com-
pressed steam to said work means and to said heat ex-
changer, steam jet compressor means connected between
said suction passage and said delivery passage and having
a high pressure steam inlet, motor compressor means
connected between said suction passage and said delivery
passage, and control means selectively operating said
steam jet compressor means and said motor compressor
means to provide said compressed steam selectively to
said work means and to said heat exchanger.

2. Fluid control apparatus comprising: distilling ap-
paratus having a heat exchanger adapted to use steam as
a heat source, spray means for utilizing said heat ex-
changer to produce steam from an aqueous feed, work
means adapted to use steam, means defining a suction
passage for conducting steam from said distilling ap-
paratus, means defining a delivery passage for conducting
compressed steam to said work means and to said heat
exchanger, steam jet compressor means connected be-
tween said suction passage and said delivery passage and
having a high pressure steam inlet, motor compressor
means connected between said suction passage and said
delivery passage, a regulator valve between said delivery
passage and said work means, and control means selec-
tively operating said steam jet compressor means and said
motor compressor means to provide said compressed
steam to said heat exchanger and to said work means
when the pressure of said compressed steam exceeds the
regulated pressure of said regulator valve.
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